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NOTICE 

This report has been prepared by the Air Force for the purpose of aiding 
study and research.    It is not to be used for promotionaV or advertising 
purposes and does not constitute an endorsement of any product.    The 
views expressed herein are those of the author/reviewer and do not 
necessarily reflect the official views of the publishing agency, the 
United States Air Force or the Department of Defense. 



ABSTRACT 

A survey of the Wastewater Treatment Facilities at Mather AFB 
was performed.    Sources of industrial and domestic wastes were reviewed. 
Treatment facility performance and effluent characteristics were deter- 
mined.    Recommendations to improve the treatment of wastewater and to 
eliminate untreated discharges are presented.    Performance specifications 
applicable to the wastewater treatment facility are provided. 
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SECTION   I 

INTRODUCTION 

1.     Background; 

In December 1971, Hq ATC requested that baseline water pollution 
surveys be conducted at thirteen ATC installations to provide information 
for future planning purposes, and construction of wastewater treatment 
facilities.    In January 1972,  Hq AFLC (SO),  directed the Environmental 
Health Laboratory,  McClellan AFB CA (EHL-M),  to perform the survey 
at Mather AFB CA. 

A field survey was originally scheduled for August 1972.    The 
field survey was postponed however, because the trickling filter distri- 
butor arms at Mather's wastewater treatment facility had deteriorated 
and required extensive repair to be returned to service.    During this 
same period the digester was out of service for installation of a new 
mixing device.    The repair contractor experienced difficulty obtaining 
the required parts, and did not complete the repairs until July 1973. 
By this time the EHL-M survey team was committed to other higher 
priority projects,  and the survey of Mather was tentatively scheduled 
for the spring of 1974. 

During 1973 Mather personnel were in the process of applying for 
a discharge permit from Region IX,   Environmental Protection Agency 
(EPA), under the terms of the National Pollutant Discharge Elimination 
System (NPDES) program.    The permit application '•equired information 
about the concentration of various chemical constituents in Morris jn 
Creek,   resulting from the discharges of Mather AFB maintenance and 
operational activities, and from the discharge of the domestic wastewater 
treatment facility.    Mather personnel felt that the information to be 
generated by the field survey would be helpful for the NPDES permit 
application,  and requested that the  field survey begin as soon as possible. 
The field survey was therefore accomplished during the period 25 November 
through 6 December 1973.    This portion of the field survey was designed 
primarily to gather information that would be needed for the NPDES 
permit,  with the intention that additional sampling and analysis could 
be performed in the spring and summer 1974,  if it became necessary 
to recommend major changes in the existing treatment scheme based on 
the results obtained from the initial field survey (November - December 
1973). 

This survey utilized all of our available field and analytical manpower, 
and did not provide for sampling of the metals cleaning and plating facility 
effluent.    In order to obtain some background information about the nature 
of this discharge,   Mather's Bioenvironmental Engineering Services per- 
sonnel obtained samples of the plating facility effluent during the period 
28 through 30 January 1974. 



After the completion of the field survey,   but prior to the start of data 
analysis,  Hq ATC determined that Mather A FB would participate in the 
new regional wastewater treatment facility currently being designed for 
the Sacramento County area.    Beginning in the first quarter of 1977 there- 
fore,  Mather AFB will discharge its wastewater to the regional system for 
treatment and will not require a discharge permit for its domestic sewage 
under current NPDES guidelines. 

2. Purpose; 

a. To present the results of the field survey conducted during the 
period 25 November - 6 December 1973,  including: 

(1) The condition of the existing domestic wastewater treatment 
facility and the performance achieved by this facility. 

(2) The performance of the existing oxidation ponds. 

'3)    Chemical characteristics of the West Ditch prior to discharge 
to Morrxron Creek. 

(4) Recommended performance specifications for the existing 
facility such that its discharge will meet environmental quality standards. 

(5) Recommendations for changes in the operation and maintenance 
of the existing treatment facility. 

(6) Determination of the adequacy of treatment facility laboratory 
procedures employed for chemical analysis of raw and treated wastewater. 

b. To present and interpret the results of chemical analysis of 
samples obtained from the metal cleaning and plating facility during the 
period 28 through 30 January 1974. 

3. Survey Personnel; 

a. The Environmental Health Laboratory on-site survey team con- 
sisted of the following personnel; 

(1) Capt Chester F.  Pauls,  Project Officer 

(2) Sgt Frank Lessing,  Bioenvironmental Engineering Specialist 

b. EHL personnel providing daily laboratory analyses during the survey 
period included; 

(1) Capt Michael P. Anderson, Laboratory Chemist 

(2) Capt Richard T.  Robertson,  Laboratory Chemist 



(3) Mr Jack E,   Greathouse,   Laboratory ChemiHt 

(4) SSgt Thomas R, Doane,   Environmental Engineering Specialist 

c. The following Mather AFB Environmental Health Services personnel 
performed sampling duty for the survey team on a 12 hour shift basis during 
the entire survey period: 

(1) SSgt Glenn Bohley,  Environmental Health Specialist 

(2) Sgt Ben Kelly,  Environmental Health Specialist 

These personnel were relieved periodically by TSgt Joseph Peck,   Environ- 
mental Health Technician,   and assisted by the Civil Engineering military 
operator on duty at the wastewater treatment facility. 

d. Capt Bruce Hollett, Mather Bioenvironmental Engineer,  and 
TSgt Joseph Peck,  Environmental Health Technician collected and per- 
formed all bacteriological analyses. 

SECTION II 

DESCRIPTION OF INSTALLATION 

1.     General Description,   Mather AFB; 

a. Mission:    Mather AFB is situated in Central California,  in the 
Sacramento Valley approximately 12 miles east of the city of Sacramento. 
The base's primary mission is to qualify non-rated officers as navigators, 
and to provide the navigator with the technical training,  experience,  guidance 
and motivation,   required to operate the advanced navigation, bombing, 
missile and electronic warfare systems used by the USAF .    Mather's 
secondary mission is to provide support for the 320th Bombardment Wing, 
the 3506th Recruiting Group, the Army National Guard,  and seven other 
tenant organizations. 

b. Housing:    The on-base family housing area is located in the south- 
east portion of the base and consists of four appropriated units,  750 Wherry 
units,  and 450 Capehart units.    There are 67 three-man bachelor officer 
quarters of residential type located south of the family housing area.    In 
addition,  there are several oth^r facilities in the cantonment area that 
provide housing for 222 officers.    Airmen dormitories,  located on the west 
side of Mather drive,  northwest of the cantonment area, provide housing for 
1120 personnel.    There are also five,   16-manairmen dormitories for SAC 
Security Police located east of the family housing area. 

c. Water Supply:   The base potable water is supplied by five separate 
water systems.    The housing area and the main base systems are the largest 
of the five systems.    The housing area system is composed of five wells 



with a combined pumping capacity of 5. 1 million gallons per day (MGD), 
and a c00/ 000 gallon elevated ste« ' storage reservoir.    The main base 
syslem is served by four wells wu i a combined rated capacity of 4. 7 
MGD,  a surface level water reservoir and elevated steel storage reser- 
voir having a combined capacity of 950,000 gallons.    Three relatively 
small potable systems are provided for the SAC Jet Engine Test Stand, 
SAC Ordnance Area,  and the SAC Combat Defense Force Area. 

2.      Wastewater Sources and Wastewater Collection System; 

a.     Sewage Collection System:    The sewage collection system is divided 
into four distinct sections,   each connected to the treatment facility intercep- 
tor by an individual trunk line.    Trunk lines from the main base area,  and 
the SAC Combat Defense Force Area,   combine into a 21 inch sewer at 
manhole (MH) number 2,   while trunk lines from the Wherry and Capehart 
housing areas combine with this 21 inch sewer at MH number 400,  approxi- 
mately 115 feet NNW of facility 7125,   the treatment facility raw sewage 
pump station.    The trunk line from the main base carries the wastewater 
generated by maintenance and operational activities in addition to routine 
domestic wastes.     Figure 1 depicts the general layout and relative location 
of Mather AFB facilities.    Industrial (non-domestic) wastes from maintenance 
and/or operational activities,  which discharge to the sanitary sewer occur 
from the following sources; 

(1) Composite maintenance facility,   Bldg 4150.    Waste discharges 
include rinse water from the metals cleaning and plating shop,  neutralized 
battery acids from the battery shop,  and overflow from the spray booth 
waterfall in the paint shop. 

(2) Effluent of oil skimmers serving the Aircraft and Aerospace 
Ground Equipment (AGE),  washracks and corrosion control facilities listed 
in Table I. 

TABLE I 

SUMMARY OF MATHER AFB WASHRACKS 

Facility Number Designation 

3990 ATC Aircraft - 

4770 ATC Aircraft & AGE - 

4250 ATC Aircraft - 

7022 SAC AGE - 

7035 SAC Corrosion Control 
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(3) Photo processing activities located in Bldg 2890,   the base 
photo shop and Bldg 2425,   the base photo hobby shop. 

(4) Dental and Medical X-Ray development accomplished in Bldg 
650,   USAF Hospital,   an J Bldg 1766,   Preventive Dentistry. 

(5) X-Ray development accomplished in Bldg 4260,  non-destruc- 
tive inspection shop. 

b.     Other Systems:    Wastewater from the under drains of gravity oil 
separators located at facilities 2898,  2990,   3320 and 7009,  discharge to 
the storm drainage system which eventually discharges to Morrison Creek. 
The vehicle washrack at the base motor pool discharges to the east drain- 
age ditch which traverses the base runway and eventually becomes Morrison 
Creek. 

3.      Wastewater Treatment: 

Mather AF?. wastewater conveyed to the treatment facility is provided 
with secondary (biological) treatment and chlorination followed by polish- 
ing lagoons prior to bang discharged to Morrison Creek.    Treatment 
facility unit processes include: 

a. Pre-treatment consisting of solide: shredding by barminutor or 
comminutor. 

b. Primary sedimentation (clarifier). 

c. Biological oxidation by trickling filter. 

d. Secondary sedimentation (clarifier). 

e. Chlorination. 

f. Flov measurement. 

g. Poli.'ihing lagoons. 

h.     Anaerobic Sludge Digestion. 

i.      Sludge drying on sand beds. 

In this report, processes a through f  above,  will be referred to as 
"first stage" and the polishing lagoons will be referred to as the"second 
stage" of the overall treatment process.   Solids (sludge) removed from 
the wastewater in the secondary clarifiers are pumped to the treatment 
facility influent channel upstream from the primary clarifiers.    Solids 
removed from the primary clarifiers are pumped to the anaerobic digesters 
fo.   treatment.    Following digestion the sludge is piped to the sludge 
drying beds where, after a suitable drying period,  the sludge is removed 



from the beds, transported to the golf course compost pit, and eventually 
used as a soil conditioner. Figure 2 depicts the plant layout, while Table 
2 provides unit sizing information. 

4. Waatewater Discharges; 

Mather AFB discharges storm water runoff, treated domestic and 
industrial wastewater,  and a minor amount of wastewater from gravity 
oil separators,  and   the motor pool vehicle washrack to Morrison Creek. 
Morrison Creek is a sluggish drainage channel which originates,  during 
dry weather, at Mather AFB,  and meanders through Sacramento County 
in a southeasterly direction,  approximately 25 miles,  and terminates in 
Snodgraes Slough.    In this distance it is impounded by a series of lakes and 
receives additional wastewater discharges from industrial and domestic 
sources.   Snodgrass Slough discharges to the Sacramento River below 
the City of Sacramento, 

5. Applicable Water Quality Criteria and Regulations; 

(Z) a. Executive Order 11752 v  ' requires that the ".. .  Federal Govern- 
ment,  in the design,  construction, management, operation, and maintenance 
of its facilities,  shall provide leadership in the nationwide effort to protect 
and enhance the quality of our air,  water,  and land resources through 
compliance with applicable standards for the prevention,   control, and 
abatement of environmental pollution in full cooperation with state and 
local governments." 

b. Air Force Regulation 19-l'' provides USAF policy in regard to 
pollution abatement and environmental quality.    This policy requires the 
USAF to "demonstrate leadership in preventing,  controlling,  and abating 
environmental pollution at Air Force installations, by supporting area 
pollution-abatement programs of local communities and by accelerating 
corrective measures,  to meet established standards and criteria."   AFR 
19-1 requires that Environmental Health Laboratories develop perfor- 
mance specifications when they perform consultant surveys concerned 
with water quality.    Performance specifications are defined as permissible 
limits of emissions,  discha rges,  or other values applicable to a particular 
facility that would, as a minimum, provide for conformance with envir- 
onmental quality standards.    Recommended performance specifications 
for Mather's wastewater treatment facility are provided in Appendix I. 

c. Current discharge requirements for Mather AFB wastewater 
ar-j provided in two resolutions passed by the California Regional Water 
Quality Control Board (CRWQCB),   Central Valley Region.    Resolution 
Number 117, passed in February 1952, applies to discharges from the 
sewage treatment facilities to Morrison Creek,  while Resolution Number 
61-150, adopted December 1961,  governs the nature of industrial waste 
discharge to Morrison Creek.    Copies of these resolutions and related 
information are provided in Appendix II. 

i 
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In the future,  wastewater discharges will be governed by the condi- 
tions stated in the National Pollutant Discharge Elimination System 
(NPDES) permit currently under preparation by the Environmental Pro- 
tection Agency {EPA . 

d.      Title 40 of the Code of Federal Regulations, Part 413 (40 CFR 
413),   contains the provisions applicable to discharges of pollutants result- 
ing from a process in which a ferrous or non-ferrous base material is 
rack or barrel electroplated with copper,  nickel,  chromium,   zinc or any 
combination thereof.    This regulation is applicable to the discharge from 
Mather's plating facility and is provided in Appendix III. 

6.     Treatment Facility Operating Configuration During Survey Period; 

The general flow scheme for the Mather AFB wastewater treatment 
facility is presented in Figure 2.    Wastewater arriving at the facility 
passes through a comminutor or barminutor before rntering the lift 
station wet well.    The lift station is provided with three motor driven 
835 gallon per minute (gpm) pumps and an engine driven 2, 500 gpm (full 
throttle) pump for emergency operation.    During the survey period one 
of the 835 gpm pumps was inoperative,   causing the 2, 500 gpm pump to 
operate during periods when the influent flow rate was high.    After being 
pumped fro in the lift station wet well,   the wastewater flow is divided and 
passes through Parshall flumes before entering the center cones of the 
primary clarifiers.   Settleable solids removed from the waste stream 
accumulate as raw sludge in the primary clarifier sludge hoppers,   from 
which it is pumped, automatically,  to the primary digester.    The sludge 
pumps are set to cycle every 60 minutes, aid pump at a rate of approxi- 
mately 80 - 100 gpm.    Total raw sludge pumped to the primary digester 
daily,  is estimated by plant operators to be 2000 - 2, 500 gallons at 5% 
solids.    Primary clarifier effluent is discharged to the wet well serving 
the three recirculation pumps which discharge to the trickling filters. 
The pumping capacity of these pvjnps is unknown and cannot be accurately 
determined with existing plant equipment.    The total daily recirculated 
flow,  therefore,   is not known.    After being applied to the rock media 
trickling filters,  the wastewater trickles vertically downward to the 
filter underdrain system, from which it is discharged to the final clarifier. 
Here,  settleable solids separated from the wastewater accumulate as 
sludge and are raked to the sludge hoppers from which it is continuously 
pumped to the influent wastewater line upstream from the primary clari- 
fiers.    Pipes connecting the secondary clarifiers, with the wet well of the 
recirculation pumps, permit an undetermined amount of wastewater to 
return,  by gravity,  to the recirculation pumps. 

The effluent from the two secondary clarifiers is combined at the 
entrance to the chlorine contact chamber.    Following chlorination,  the 
wastewater flows to the wet well of the effluent lift station from which it 
is pumped to four polishing lagoons which are operated in series.    Follow- 
ing an approximate total detention period of 40 days, the final effluent is 
discharged to Morrison Creek approximately 0. 7 miles upstream from 
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the point that Morrison Creek departs the confines of the base. 

SECTION   III 

SURVEY TECHNIQUE 

1.     Sampling Station Locations; 

a. In order to meet survey objectives routine sampling stations 
were established nc the locations described in Table 3, and shown in 
Figures 1 and 2, 

b. Samples were obtained from the effluent lines of the oil separators 
serving the aircraft and AGE washracks following periods that these facilities 
were operational if sampling manpower was available. 

c. During the period 28 through 30 January 1974,  Mather Bioenviron- 
mental Engineering Services personnel obtained samples from the effluent 
sewer serving the metal cleaning and plating operation in facility 4150. 

TABLE   3 

ROUTINE SAMPLING STATION LOCATIONS 

Station Location 

1 Raw sewage at Parshall flume. 

2 Chlorinated effluent of first stage treat- 
ment. 

3 Effluent of polishing lagoons. 

4 West ditch «75' upstream from its con- 
fluence with Morrison Creek. 

2.     Sample Collection Technique; 

a.      Chemical Analyses:   Samples from stations 1, 2 & 3 were collected 
manually,   each hour, proportional to flow rate at the time of collection,  for 
24 hour periods, beginning 0800 each day and terminating at 0700 the follow- 
ing day.    Samples collected at station 4 (west ditch) were 24 hour,   com- 
posite,  constant volume samples,   rather than flow proportional,   since 
accurate continuous flow measurement was not possible at this station. 
Samples collected from aircraft and AGE washrack operations were obtained 
hourly from the discharge line of the respective oil skimmer on a con- 
stant volume basis,  over the work period (usually 4-8 hours).    All of the 
above samples were cooled to approximately 32°F during the collection 
period by immersing the sample container in crushed ice.    At the end 
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of Ihc sample coUeclion period, aliquotes of every sample were poured 
to separate containers,   containing preservatives for specific chemical 
constituents.    Samples collected during 28 -   30 January 19V4 from the 
sewer serving the metals cleaning and plating facility,  were obtained with 
a Brailsford Model DU-2 automatic sampler over two eight hour shifts 
per day.    These samples were collected continuously,  on a constant 
volume bc.sis,  into a container already containing nitric acid preserva- 
tive.   All samples were transported to the EHL-M,  and constituents 
subject to rapid change were analyzed upon arrival at the laboratory by 
Special Projects Division.   Samples analyzed for stable constituents, 
were processed with the routine workload by the Analytical Division, 

b.     Bacteriological Analyses:   Grab samples were obtained daily 
during periods of highest treatment facility flow rate,  for bacteriological 
analysis.   Samples were analyzed immediately following collection for 
total coliform, fecal coliform, and fecal streptococci bateria concentra- 
tions, utilizing the membrane filter technique. 

3. Flow Measurement Technique; 

a. General:   As shown by the flow schematic (Figure 2),  waste- 
water entering the treatment facility is split into two parallel flow 
systems.    The flow is split at two Parshall flumes upstream from the 
primary clarifiers,  and recombines at the entrance to the chlorine con- 
tact chamber. 

b. Station 1:   Stevens Type F flow level recorders were installed 
in the stilling wells of the Parshall flumes to measure flow rate at Station 
1, and to determine if the flow to each half of the plant was equal. 

c. Station 2:    The effluent channel of the chlorine contact chamber 
is provided with a variable crest length rectangular weir.    The crest 
was set at 25 inches for the duration of the study and upstream head 
was measured by means of a Stevens Type F flow recorder at a stilling 
well connected to the chlorine contact chamber. 

d. Station 3:   The effluent channel of the polishing lagoons is 
provided with a 12 inch Parshall flume.    The stilling well of the flume 
was equipped with a Stevens Type F flow level recorder to allow measure- 
ment of upstream head (Ha) during the survey period. 

e. Station 4:   It was not possible to install a critical section in 
the west ditch to enable constant flow rate recording.    Flow rate was 
determined periodically at this section by means of a Gurley meter 
traverse. 

4. Analyses Performed: 

a.     Analyses routinely performed on samples from stations 1 through 
4 are presented in Table 4. 
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b. Dissolved Oxygen (DO) and temperature were measured approxi- 
mately every four hours at stations 1 through 4 using a YSI model 54 dis- 
solved oxygen meter. 

c. Grab samples were obtained approximately every four hours 
for settleable solids determinations at stations 1-3. 

d. Hydrogen ion concentration (pH) was determined continuously 
by a Rustrak, model 30, portable recorder at station i.    Mechanical 
difficulties experienced with this instrument however, precluded its use for 
the entire survey period.    Hydrogen ion concentrations (pH) were therefore 
measured in the laboratory on an aliquot    of the unpreserved,   refrigerated, 
composited samples from all stations. 

TABLE   4 

ANALYSES PERFORMED ON SAMPLES FROM VARIOUS 
SAMPLING STATIONS 

Station 
Analysis Abbreviation 

ALK 

1 2 3 4 

Alkalinity X X X X 

Bacteriological 

Fecal Coliform FC X X X 

Fecal Straptococci FS X X X 

Total Coliform TC X X X 

Biochemical Oxygen Demand BOD X X X X 

Chemical Oxygen Demand COD X X X X 

Cyanide CN X X X X 

Dissolved Oxygen DO X X X X 

Hydrogen Ion Concentration pH X X X X 

Metals X X X X 

Nitrogen 

Ammonia NH3- N X X X X 

Nitrate NO3- N X X X X 
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TABLE   4 (Cont. ) 

ANALYSES PERFORMED ON SAMPLES FROM VARIOUS 
SAMPLING STATIONS 

Abbreviation 

Org-N 

O & G 

O-PO 

T-PO, 

Station 
12       3 4 

X X X X 

X X X X 

Analysis 

Organic 

Oil & Grease 

Pesticides 

Phenols 

Phosphate 

Ortho 

Total 

Solids 

Total Dissolved 

Suspended 

Volatile Suspended 

Setfleable 

Sulfates 

Surfactants 

Spec.   Cond. 

Turbidity 

5,     Analytical Procedures Employed;   Procedures utilized for the analysis 
of samples are listed in Table 5, 

TABLE   5 

ANALYTICAL METHODS UTILIZED 

Reference 

TDS X X X X 

SS X X X X 

VSS X X X X 

STS X X X 

S04 
X X X X 

MB AS X X X X 

X X X X 

TURB X X X X 

Analysis 

ALK 

Bacteriological 

Fecal Coliform 

Methods for Chemical Analysis 

5 
Standard Methods 
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TABLE   5 (Cont. ) 

ANALYTICAL METHODS UTILIZED 

Analysis Reference Pages 

Fecal Streptococci Standard Methods 690 - 691 

Total Coliform Standard Methods 679- 683 

BOD Standard Methods 489 - 495 

Chlorides Methods for Chemical Analysis 31 - 33 

COD Standard Methods 495 - 499 

CN Standard Methods 404 - 406 

Metals (Total) Methods for Chemical Analysis 83 - 120 

NH3-N Methods for Chemical Analysis 141 - 149 

NO3.N Methods for Chemical Analysis 185 - 195 

Org-N Methods for Chemical Analysis 157 - 170 

0 & G Standard Methods 409 - 410 

Pesticides Appendix IV N/A 

Phenols Standard Methods 508 - 509 

O-PO4 Methods for Chemical Analysis 239 - 245 

T-P04 Methods for Chemical Analysis 239 - 245 

TDS Standard Methods 535 - 536 

ss Standard Methods 537 - 538 

vss Standard Methods 538 

STS Standard Methods 539 

Specific Conductance Standard Methods 323 

MB AS Standard Methods 340 - 342 
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SECTION   IV 

RESULTS AND DISCUSSION 

1,      Flow Measurement; 

a. Station 1:   Since the total flow is split upstream from the Parshall 
flumes, the flow rate was measured at both flumes to determine if the flow 
was evenly split between the parallel sections of the treatment facility.    These 
flow recordings demonstrated an even split in the flow and allowed the collec- 
tion of flow proportional samples.    The sweeping variations in flow depth, 
over short time periods however,  caused by the cycling cf the 2, 500 gpm 
pvpnp, precluded the use the flow recordings for the determination of totalized 
flow.    Figure 3 is a typical recording of the flow conditions existing at 
station 1 during the survey period, 

b. Station 2: Head level recordings» obtained through the use of the 
Stevens Type F recorder were changed to instantaneous flow rates using 
the Francis Formula for suppressed weirs: 

Q= 3.33 LH3/2 (1) 

The total daily flow was then obtained by calculating the mean of the instan- 
taneous flow rates obtained from the flow chart at 15 minute intervals. 

Figure 4 is a typical recording of head level at station 2 during the 
period of the survey. 

c. Station 3: Head level recordings obtained through the use of the 
Stevens Type F recorder at station 3 were changed to instantaneous flow 
rates by use of equation 2. 

0.026 
1.522W 

Q = 4 WH (2) 

For a throat width W,   of 1 foot this reduces to: 

1.522 
Q = 4Ha (3) 

Where H    is the depth of the upstream head. 

The total daily flow was then obtained by calculating the mean of the instan- 
taneous flow rates obtained from the flow chart at one hour intervals. 
Figure 5 is a typical flow recording obtained from station 3 during   the 
survey period.    Table 6 presents the results of flow measurement for 
stations 1,2 & 3, and the calculated total daily flow fox stations 2 and 3 
during the survey period. 
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d.     Station 4:   The flow rate in the west drainage ditch is variable, 
depending primarily on the rate and frequency of precipitation in the Mather 
area.    Results of Gurley meter ratings on various days are provided in 
Table 7.    Rainfall data for the survey period is provided in Table 8. 

TABLE   7 

RESULTS OF FLOW MEASUREMENT - STATION 4 

Date                Time                        Flow Rate (MOD) Gage Height (Ft) 

1130                                 0.48 .66 

1130                                 0.05 0.56 

1300                                 0.26 0.60 

1100                                 1.37 2.14 

TABLE   8 

MATHER AFB RAINFALL - 25 NOVEMBER THRU 6 DECEMBER 1973 

28 Nov 

29 Nov 

30 Nov 

01 Dec 

Date 220C - 0400 
TIME PERIOD 

0400 - 1000 100C I - 1600 1600 - 2200 

25 Nov 73 0 Trace 0 0 

26 0 0 0 0 

27 0 0 0 0 

28 0 0 0 0 

29 0 0 0. 02 0.08 

30 0. 01 Trace 0. 09 0.48 

1 Dec 73 0. 51 0.38 0. 02 0 

2 0 0 0 0 

3 0 0 0 0 

4 0 0 0 0 

5 0 0 0 0 

6 0 0 

21 
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2. Chemical Analyses: 

a. Tables 9 through 12 present the results of chemical analyses per- 
formed on samples obtained from stations 1 through 4 during the survey- 
period. 

(1) The daily value entered in Tables 9 through 12 for tempera- 
ture,   DO and pH,   represent the arithmetic mean of measurements obtained 
at various intervals during the 24 hour period. 

(2) In Tables 9,   11 and 12,  the "max pesticide"  (maximum pesti- 
cide) concentration is obtained by summing the concentration of the 15 
specific pesticides analyzed for,  when the concentrations of those pesticides 
present below the quantitative limit,  are assumed to be present at a con- 
centration equal to the quantitative limit.    The "min pesticide"  (minimum 
pesticide) concentration is the sum of the concentration of the 15 specific 
pesticides analyzed for when the concentration of particular pesticides 
present below the quantitative limit is assumed to be zero.    The 15 specific 
pesticides analyzed for are:   Aldrin,   DDD,   DDE,  Dieldrin,  Endrin,  Hepta- 
chlor,   Heptachlor epoxide, Lindane,  p, p - DDT,  Diazinon,  Malathion, 
Parathion,  Methoxychlor,  o,p - DDT and Chlordane. 

b. Results of chemical analyses of samples obtained from the SAC 
aircraft corrosion control washrack (Facility 7035) on 28 November, 
following B-52 corrosion control activities are presented in Table 13. 

Results of chemical analysis of samples obtained from the ATC 
aircraft washrack (Facility 4250),  are presented in Table 14. 

c. Results of chemical analyses of samples collected from the 
effluent sev/er of the plating facility during the period 28 through 30 January 
1974,  are presented in Table 15.    Plating shop personnel estimate the 
rinse water flow rate at 12 gallons per minute per rinse tank.    Since there 
are 10 rinse tanks,  all with constant flow rate (regardless of workload) 
the estimated total volume of rinse water discharged per eight hour work 
shift amounts to 57, 600 gallons.    During the period that samples were 
collected,   shop personnel maintained a record of the dimensions and number 
of parts plated.    This information was utilized to determine the surface 
area plated which is presented in Table 16.    The comparatively large volume 
of rinse water utilized caused the concentration of some constituents to 
be below the laboratory's detectable limit.    Table 17 summarizes the 
plating facility discharge characteristics in the format expressed in 
40 CFR 413.    The results presented in this table were obtained by calcula- 
ting the total weight (mg) of a constituent discharged based on its concen- 
tration and a rinse water volume of 57, 600 gallons per shift (Table 15),  and 
dividing this weight by the corresponding area plated or surface treated, 
with copper,  nickel,   chromium and zinc (Table 16). 

3. Bactariological Analysis; 

Results of bacteriological analysis are presented in Table 18.    During 

22 
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TABLE 13 

RESULTS OF CHEMICAL ANALYSIS 
SAC AIRCRAFT WASHRACK EFFLUENT 

28 NOV 73 (mg/1 unless noted) 

CONSTITUENT CONCENTRATION CONSTITUENT CONCENTRATION 

ALK as CaC03 
BOD 
COD 
Cl 
CN 
pH* 
MBAS 
Metals (total) 

Ag 
B 
Ca 
Cd 
Cr+6 
Cu 
Fe 
Hg 
K 
Mg 
Mn 
Na 
Ni 
Pb 
Se 
Zn 

«* 
units 
^rnho 

7] 1 
530 
2220 
3. 3 

<0. 01 
7. 0 
80 

0. 04 
1. 4 
9. 2 
0. 10 

<0. 01 
0. 45 
0. 41 
0. 001 
2. 4 
4. 1 

<0. 04 
33 I 

<o. 50 
0. 20 

<0. 01 
<0. 50 

Nitrogen 
NH3 - N 
N03 - N 
Org - N 

O & G 
Phenol 
Phosphate 
O-PO, 
T-PO, 

1.8 
7.6 

48.0 
<2 

21 

2 
4 

Sulfates 
Spec.  Cond 
Turbidity* 

** 
16 
245 
52 

31 



TABLE 14 

RESULTS OF CHEMICAL ANALYSIS 
ATC AIRCRAFT WASHRACK EFFLUENT 

30 NOV. 4 DEC & 6 DEC 1973 (mg/1 unless noted) 

^■» J^^ ik T^t wi Tffn v T^^ %, v^n CONCENTRATION 
CONSTITUENT 30 NOV 4 DEC* 4 DEC"" 6 DEC 

ALK as C*C03 143 14S 125 134 
BOD 1140 - - 2460 1290 
COD 2380 5062 3833 2661 
Cl 6.0 - - 9.8 9.6 
CN - - <0.01 <0. 01 <0.01 
pH*** 7.4 7.8 7.5 8.2 
MBAS 150 400 80 100 
METALS (total) 

Ag <0. 03 <0.03 <0. 03 <0.03 
B 0.37 0.48 0.22 0. 16 
Ca 16 18 15 16 
Cd 0.03 0.05 0.06 0.10 
Cr+6 <0.01 <0.01 <0. 01 <0.01 
Cu 0. 10 0.18 <0. 10 <0. 10 
Fe 2.1 2.8 2.6 1.6 
Hg <0.001 - - 0. 10 0.001 
K 8.9 10.0 9.6 12.0 
Mg 3.3 3.7 3.9 4.0 
Mn 0. 14 0.30 0.23 0.14 
Na 42 79 47 72 
Ni <0. 50 <0. 50 <0. 50 <0. 50 
Pb 1.10 0.90 0.08 1.00 
Se - - <0.01 <0.01 <0.01 
Zn <0.50 <0. 50 <0. 50 <0. 50 

Nitrogen 
NH3-N 1.2 2.2 1.4 1.0 
NO3-N 3.2 3.4 4.8 5.2 
Org-N 2.6 4.0 3.5 3.0 

O & G 15 6 16 <2 
Phenol 2.22 8.43 180 135 
Phosphate 

O-PQi 9.0 6.5 7.9 8.0 
T-PO4 51 49 33 60 

32 



TABLE 14 (Cont. ) 

CONCENTRATION 
CONSTITUENT 30 NOV 4 DEC* 4 DEC** 6 DEC 

Solids - 

TDS .   . 113 534 791 
SS •      • 31 415 41 
VSS •      • 5 5 11 

Sulfates 17 40 20 30 
Spec.  Cond. **** 313 375 319 327 
Turbidity*** 110 48 97 125 

* 0100-0400 
** 1200-1500 following T-29 Paint Stripping Operation 
*** units 
**** urnhoB 

33 
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the survey period the high concentrations of total and fecal coliform and 
fecal strep found at station 4 were unexpected.   Analysis of fecal coliform: 
fecal strep ratios indicated that the west ditch was contaminated with 
fecal wastes of human origin.    Additional samples were collected further 
upstream with similar results,  which led to a visual inspection of the entire 
ditch.    This inspection revealed gross pollution, with septic conditions and 
large masses of bacterial growths at the point that the west ditch emerges 
from an underground culvert across from Facility 3260.    Further investiga- 
tion revealed that the sewage lift station (Facility 3280) serving a sewer 
line that crosses perpendicular,  and at an elevation well below the level 
of the ditch,  was completely inoperative and that the sewer line was 
surcharged.    Inspection of MH number 53,  located northwest of the drainage 
ditch revealed the presence of a raw sewage by-pass line leading directly 
to the west ditch.    The surcharged sewer was found to be discharging to the 
by-pass line and subsequently into the west drainage ditch. 

4.      Treatment Facility Operation; 

Although treatment facility operators and engineering personnel are 
currently working to improve this facility,  it shows the signs of past 
neglect.    Additionally, past administrative and personnel difficulties have 
in some cases eroded operator's morale.    This situation reduces the 
communication between engineering personnel and the treatment facility 
operators,  which in turn, prevents a timely and coordinated solution to 
problems effecting the treatment facility and its equipment.    During the 
survey period operators did not have available a record of installed plant 
equipment,  and corresponding individual operating instructions or main- 
tenance schedules.   Operators were attempting to gather this information, 
but much of the equipment at this facility is so old that manufacturers do 
not have service bulletins available.    Timely equipment maintenance is also 
hampered by the lack of equipment elapsed time meters, and the lack of 
accurate as-built drawings of the entire facility.   Specific treatment facility 
equipment requiring repair at the time of the survey included; 

a. Influent lift station pump number 3. 

b. Sludge scraper arms of all clarifiers. 

c. Digester heat exchange boiler. 

d. Digester waste gas burner. 

e. Effluent flow rate recorder and totalizer. 

f. Sludge drying beds. 

g. Chlorine contact chamber. 

The sewage treatment facility laboratory lacks much equipment necessary 
for good treatment control and effluent quality monitoring and documentation. 
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Specific equipment needed for the treatment facility laboratory is listed 
in Section V,   Recommendations. 

The treatment facility laboratory itself is barely adequate.    The area 
provided is too small and the electrial wiring is inadequate to allow simul- 
taneous use of laboratory equipment. 

5.      Treatment Facility Performance; 

a. Actual Treatment Facility Performance;   Table 19,  depicts treat- 
ment facility performance in terms of percent reduction in BOD,  COD,  and 
SS,  for the survey period. 

b. Theoretical Trickling Filter Efficiency;   There are a number of 
design equations that can be employed to predict the expected treatment 
efficiency,   in terms of BOD removal,  of trickling filter treatment facilities. 
One of the most conservative of these is tht National Research Council 
(NRC) formula, which is given by equation: 

E = 100  (4) 

 W" 1 + 0. 0085^W\ 1/2 

Where: E = Percent BOD removal efficiency through 
the filter and final clarifier. 

W = BOD loading (lbs/day) to the filter not 
including recycle. 

V = Volume of the particular filter,  acre • ft. 

F = Recirculation factor as given below: 

F = LLL3L  
(1 + 0. lR)a 

R = Recirculation ratio, which equals the 
recirculated flow divided by the plant 
influent flow. 

Using this equation, Mather's treatment facility's expected first stage BOD 
removal efficiency (not including the polishing lagoon) is calculated to 70%. 
See Appendix V for calculation and assumptions. 

c.      Theoretical Polishing Lagoon Efficiency;   Design equations used 
to accurately predict the BOD removal efficiency of polishing lagoons 
require more information than could be obtained during the survey period. 
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Table lid-9.   Page 553 of reference 8 can be used however,  to predict the 
range of effluent constituents expected,  based on influent characteristics 
and pond operating conditions (aerobic,  aerobic-anaerobic, anaerobic, 
etc.). 

Based on an influent BOD of 35 mg/l,   the polishing lagoon effluent 
is expected to have a SS concentration of from 21 to 53 mg/l,  and an 
effluent BOD concentration of from 7 to 20 mg/l.    The corresponding 
predicted BOD removal efficiency range is from 43 to 80 percent.    Based 
on an average lagoon influent SS concentration of 28 mg/l,  the expected 
SS removal efficiency ranges from -89 to 25 percent.    It should be noted 
that a minus 89 percent removal corresponds to an expected increase in 
the pond SS due to the growth of algae in the ponds. 

d.     Theoretical Overall Treatment Facility Efficiency:   The treatment 
facility's theoretical efficiency for BOD and SS is summarized in Table 20. 

TABLE   20 

THEORETICAL TREATMENT FACILITY EFFICIENCY (% REMOVAL) 

Unit Theoretical Efficiency 
BOD SS 

(1) Primary Clarifier 30(9)                  50^ 
(2) Trickling Filter & Final Clarifier 70                       * 
(3) Secondary Treatment 79                       * 

(consisting of 1 & 2 above) 
(4) Polishing Lagoon 43 to 80 -81 to 38** 
(5) Total Treatment Facility 88 to 96              70 to 88 

** 
* Can not be theoretically determined. 

Based on an influent BOD concentration of 35 mg/l and influent SS con- 
centration of 29 mg/l. 

SECTION   V 

CONCLUSIONS 

1.     During the survey period,  the average total daily flow as measured 
at the effluent weir of the chlorine contact chamber was 0, 97 MG.    The 
average total daily flow as measured at the Parshall flume in the discharge 
channel from the polishing lagoons was 1,15 MG.    The actual total daily 
flow discharged from the treatment facility during the survey period should 
be taken as 1.15 MG for two reasons: 

a.     The Parshall flume is of standard dimensions while the weir 
installation at the chlorine contact chamber does not exactly meet all of 
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1 

the criteria of a standard rectangular weir as stated on page 13 of reference 
6. 

b.      The total flow was obtained by a manual integration of flow rate 
obtained irom the Stephens Type F head level recorders.    Since the flow 
rate from the polishing lagoons was almost constant, this integration 
was considerably more accurate than the integration obtained from the 
flow ra( (■ chart at Station 2, 

2. California Regional Water Quality Control Board,  Central Valley 
Region,   I'solutions 117 (20 February  1952),  and 61-150 (14 December 
1961),   pertaining to Mather's domestic and industrial discharges to 
Morrison Creek,  arf: not strictly applicable to existing conditions as 
almost ail wastes are now treated at the domestic wastewater treatment 
facility.    Assuming however,   that Morrison Creek water quality conditions 
required to protect downstream uses,  as stated in resolution 61-150,   are 
still applicable,   these resolutions can be used as a guide to determine if 
Mather's wastewater discharges are currently meeting discharge require- 
ments. 

3. Resolution number 117 contains three specific requirements that 
govern (he nature of the discharge from Mather's wastewater treatment 
facility.     These requirements are: 

a. Adequate disinfection. 

b. 80% reduction of influent BOD. 

c. A maximum settleable solids concentration of 0. 5 ml/liter. 

A review of the results previously presented reveals that Mather's 
discharge met or exceeded these specific requirements during the survey 
period.    This resolution further requires that "neither the plant nor the 
disposal shall cause a nuisance or a pollution in Morrison Creek, "   Since 
the terns "nuisance" and "pollution" are not defined, this requirement is 
open lo differing interpretations,  however,   the 40 day detention period in the 
polishing lagoons provide a well oxidized effluent that supports a diversified 
array of aquatic life and presents no odor problems.   On this basis it is 
concluded that the discharge does not contitute a nuisance or pollution of 
Morrison Creek. 

4. Resolution 61-150 pertains to the water quality to be maintained in 
Morrison Creek downstream from its confluence with Mather's west 
drainage ditch.    During the survey period,  as during the summer dry 
weather period,   Morrison Creek originates as the discharge from Mather's 
polishing lagoons.    The final discharge leaving the base under this condition, 
is composed of the combined flow of polishing pond effluent and the flow 
from the west drainage ditch.    These two streams were sampled and 
analyzed during the survey period.   A review of the results of chemical 
analyses reveals that the quality of both streams,  and therefore the combined 
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streams,   met or exceeded the discharge resolution requirements during 
the survey period.    It should be noted however,   that laboratory analysis 
for zinc concentrations were constrained by a laboratory lower detection 
limit of 0. 5 mg/1,  whereas the discharge resolution requires analysis to 
0. 3 mg/l.    Based on the overall chemical quality of the waste stream 
however^  we are confident that the discharge contains less than 0. 3 mg/l 
of zinc. 

5. Based on a conservative design equation the first stage of the treat- 
ment facility is capable of providing 79% removal of influent BOD.    The 
entire treatment facility (first stage and polishing lagoon) is capable of 
BOD reductions in the range of 88 to 96%,  and suspended solids reductions 
of from 70 to 88%.    Actual treatment facility performance during the 
survey period revealed a first stage BOD removal efficiency of 76%,  and an 
overall (first stage and polishing lagoon) removal efficiency of 90% for 
BOD and 84% for SS. 

6. The Environmental Protection Agency (EPA) has defined the level of 
effluent quality attainable through the application of "secondary" or 
biological treatment.    This information is provided in Appendix VI.    In 
essence,  the EPA defines "secondary treatment" in terms of BOD and 
SS removal efficiency,   effluent fecal coliform bacteria concentration and 
effluent pH range.    During the survey period the first stage of the treat- 
ment facility did not provide sufficient reduction in BOD, SS,  or fecal 
coliform organisms to provide "secondary treatment" according to EPA 
standards.    During the survey period the overall treatment facility per- 
formance however (first Etage and polishing lagoons), approached "secon- 
dary treatment" according to EPA standards.    Table 21 depicts treatment 
facility porformance versus EPA standards for secondary treatment. 

TABLE 21 

TREATMENT FACILITY PERFORMANCE VERSUS EPA REQUIREMENTS 
FOR "SECONDARY TREATMENT" 

Performance 
EPA uv^ran 

Constituent Stage I (Stage I & Polishing Lagoon) Requirements 

BOD 76% 90% 85% 

SS 84% 84% 85% 

Fecal Coliform 30-TNTd 29* 200/100 ml- 

pH 7,5 7.6 6.0 - 9.0 

* Colonies /100 ml 
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The theoretical perfoimance calculated for the first stage of this 
facility (Table 20),   is baaud on the most conservative design equation 
currently in use,  and assumes no recirculation other than that provided 
by the secondary sludge return pumps.    This is the absolute minimum 
efficiency that this facility should provide.    Greater efficiency is possible 
with improved equipment maintenance and operational control. 

7. There is a lirk of effective communication between treatment facility 
operators and '.he. engineering staff. 

8. The existing treatmeni facility laboratory does not have sufficient 
modern equipment to enable the operators to perform operational control, 
and treatment performance testing in an efficient manner. 

9. Since the decision has been made to join the County Regional Waste- 
water Treatment System in the near future,   the current MCP project to 
add to and alter the wastewater treatment facility is not applicable as 
planned.    The existing facility however,   does require some equipment 
replacement,  and repair to remain operational until the regional system 
is on-line.    Required actions are presented in Section VI,  Recommendations. 

10. The inadvertant discharge of raw wastewater to the west ditch,   caused 
by the inoperative lift statior,   existed for at least one full week (and probably 
much longer) prior to discovery by survey personnel,  and indicates an 
ineffective program of lift station inspection and maintenance. 

11. The effluent discharge from the metal cleaning and plating facility, 
will not be subjec'  to the limitations of Section 413, 12(a) of 40 CFR 413, 
since production is considerably less than 33 square meters per hour. 
This facility will however, have to meet the effluent standards established 
by the Regional EPA office as part of the NPDES program.    Flow measure- 
ment from this facility is currently extremely difficult since the sewer 
line is inaccessable.    Effluent quality monitoring is also extremely diffi- 
cult,  because the large volume of rinse water currently utilized causes 
the concentration of constituents to fall below laboratory detectable limits. 

12. The overflow lines from the oil separators at facilities 3990,   4770, 
4250,   7022 and 7035,   and the underdrains from the gravity oil separators 
at facilities 2898,   2990,  3320 and 7009,   that discharge to the storm drain- 
age system are potential sources of uncontrolled water pollution,   which 
could result in violation of existing discharge standards. 

13. Records of treatment facility equipment specifications,   preventive 
maintenance echedules and plant as-built drawings are incomplete. 
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SECTION   VI 

RECOMMENDATIONS 

1. The entire treatment facility should be operated with the objective 
of providing an effluent that meets the EPA's standards for secondary 
treatment (Appendix VI).    Since the first stage of the system is theoreti- 
cally incapable of providing an 85% BOD reduction,  the polishing lagoons 
must be employed to increase BOD removal efficiency.    It should be noted 
however,  that the reduction of BOD obtained in the polishing lagoons may 
be accompanied by an increase in suspended solids concentration due to 
the growth of algae.    This problem may possibly be alleviated by shorten- 
ing the polishing lagoon detention period.    This requires that the first 
stage treatment efficiency in terms of BOD and SS removal and disinfection 
be maximizod.    Specific steps that should be employed to increase first 
stage treatment efficiency include: 

a. Influent; lift station pumps should be operated to minimize the 
large flow rate fluctuations that currently exist.    This requires that all 
three oT the influent pumps and their controllers be operational on a 
continuous basis.    To meet this requirement at least one complete pump 
assembly should be on hand as a standby item,  and maintenance procedures 
should be established to insure that the replaced item is quickly repaired 
and returned to the shelf as a future standby item. 

b. All clarifiers should be drained and inspected annually,  and then 
scheduled for any maintenance required.    An inspection should be accom- 
plished as soon as possible to verify the operator's opinion that the sludge 
scraper arms require maintenance. 

c. During a low flow period,  the chlorine contact chamber should be 
by-passed and the large volume of accumulated sludge should be removed. 

d. Recirculation through the trickling filters should be maximized, 
to the extent possible, at all times. 

e. The sludge drying bed drainage line should be relocated to the 
plant influent line, 

2. The performance specifications contained in Appendix I should be 
implemented until they are superceded by the requirements of the NPDES 
permit currently under preparation by Region IX,   EPA. 

3. The manning structure of the treatment facility should be reorganized 
as follows: 

a.     A civilian certified operator should be placed in complete charge 
of all aspects of wastewater conveyance and treatment.    This individual 
should be certified by the Division of Water Quality of the California State 
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Water Reuourci s  Control Board,  at a Class III level.    The certified 
operator should ri port directly to the Chief,   Civil Engineering Utilities 
Branch,    Existing employees should be given the opportunity to become 
certified and to compete for the job of treatment facility operator. 

4, Once the certified operator is obtained,   the total manning allocated 
to the wastewater treatment facility itself (not including conveyance system 
lift stations and washrack oil skimmers),   should be reduced to approach 
the level indicated by application of the procedures in Reference 10,  which 
indicates a requirement of three personnel.    To meet this level,  considera- 
tion should be given to eliminating manning on a 24 hour per day basis,   or 
by comb'rang graveyard shift manning with other utilities branch personnel. 
Due to saiety considerations,  night shift personnel should however,  work 
in pairs,   if the operator is expected to inspect any of the equipment in 
below grade enclosures. 

5, The wastewater treatment facility laboratory should be improved and 
provided with addiMonal equipment as follows: 

a. The laboratory should be rewired to enable all laboratory equip- 
ment to function simultaneously without over-loading circuits. 

b. An exhaust hood capable of removing the acrid vapors and gas-js 
evolved d\;rmg the analysis of sludge samples,   should be installed ov^r the 
muffle furnace and drying oven, 

c. The existing muffle furnace should be replaced with a new unit 
having an accurate temperature controller, 

d. A vacuum pump should be obtained and utilized for the analysis 
of suspended solids and fecal coliform bacteria. 

e. A dissolved oxygen meter with a field probe and a BOD bottle 
probe should be procured to simplify the measurement of dissolved oxygen 
and to reduce the manhours expended obtaining dissolved oxygen measure- 
ments. 

f. A good quality laboräory pH meter should be procured and utilized 
for all analytical procedures requiring a pH determination. 

g. At least two sets of membrane filter kits consisting of a filter 
flask,  filter holder and funnel,   should be procured for the determination 
of suspended solids and fecal coliform organism concentrations, 

h,     A water bath incubator capable of maintaining 44, 5 ^ 0, 20C should 
be procured for fecal coliform determinations, 

i.      The new distillation unit currently on hand should be installed. 
High quality distilled •water is a necessity for bioassay procedures,   such 
as BOD,   and reagent preparation.   After installation,  periodic samples 
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should be collected and analyzed for purity.    Analyses can be accomplished 
by the EHL(M). 

j.      The laboratory should be provided with a current edition of 
Slaadixd Methods,  which contains the current procedures to be followed 
for all routine wastewater analyses.   In addition,  the treatment facility 
library should, as a minimum,  include a copy of references 11,  12, and 
13,  which provide operational guidance in addition to that available in 
AFM 85-14, v/hich is outdated and currently under revision. 

k.      The existing incubator should be replaced with a new unit, having 
an accurate temperature controller. 

I.      A heavy duty refrigerator should be procured for sample storage, 

m.    The Table in Appendix VII,   should be used as a realistic guide 
to the quantity of additional supplies that should be available in the labora- 
tory. 

6,      With the   -xception of items related directly to safety conditions,  the 
proposed MCP project to add to,  and alter the wastewater treatment facility 
should be cancelled.    The following relatively minor changes should be 
accomplished however,  to maximize first stage treatment efficiency and 
to permit efficient sample collection for performance monitoring. 

a. A pipe should be installed to permit by-passing the chlorine 
contact chamber to enable accumulated solids to be periodically removed. 
If possible, a drain line should be installed in the chlorine contact chamber, 
or a heavy duty portable pump should be made available to drain the chlorine 
contact chamber lor cleaning purposes. 

b. The sludge drying bed drainage line should be relocated to discharge 
at the plant influent line rather than to the chlorine contact chamber, 

c. The sludge drying beds should be graded and supplied with 
additional sand to promote better drainage. 

d. The Rxisting variable crest weir at the chlorine contact chamber 
should be replaced with a weir meeting the requirements of a standard 
contracted rectangular weir (Ref,  6),    The existing flow rate recorder 
and totalizer should then be calibrated for the standard weir.    A permanent 
staff gage should be installed on the side wall of the chlorine contact 
chamber such that zero on the staff gage is at the same elevation as the 
standard weir crest.   A calibration curve can then be prepared for the 
standard weir,  and placed in the room housing the installed flow rate 
recorder.    By simply observing the water elevation on the staff gage, and 
reading the calibration chart,  plant operators should at least weekly, 
verify the accuracy of the installed flow rate meter. 

e. The boiler for heating the digester contents should be replaced 
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with a new unit. 

i.      The existing waste gas burner should be repaired and kept opera- 
tional. 

g.     Automatic proportional,   composite wastewater samplers should 
be installed at the plant influent and polishing lagoon effluent to enable 
efficient collection of samples for performance testing and documentation. 
In procuring these units care must be taken to purchase a unit that will 
collect a representative sample including sewage solids. 

7. Operators should be provided with and instructed in the use of the 
following equipment for entry to confined areas. 

a. Combustible gas indicator. 

b. Oxygen deficiency meter. 

8. The economic and operational feasibility of eliminating Mather's metal 
plating facility should be investigated.   Alternatives include commercial 
contract services or preferably,   contract with the Sacramento Air Logistics 
Center at McClellan AFB.    If it is determined however,  to keep the Mather 
facility operational,   the following actions should be taken: 

a. Provide for an efficient rinse water conservation program by 
installation of conductivity controlled rinse water inlet valves. 

b. Maintain operational records based on the total area plated or 
surface treated by each process. 

c. Install an effluent monitoring station on the sewer line serving 
the plating facility. The monitoring station should include the following 
components: 

(1) A critical section such as a Palmer-Bowlus or Parshall 
flume. 

(2) A flow rate recording and totalizing device capable of controll- 
ing a flow proportional,   composite,  effluent sampler. 

(3) A flow proportional,  composite sampler. 

9. Overflow lines from the oil separators serving facilities 3990, 4770, 
4250 and 7022,  should be plugged to prevent accidental discharges to the 
storm drainage system, 

10. The under flow from gravity oil separators at facilities 2898,  2990, 
3320,   7009, and the motor pool vehicle washrack effluent should be discharg« 
to the sar.itary sewer. 
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11. The raw sewage overflow line leading from manhole number 53 to 
the west drainage ditch should be plugged. 

12. Lift station surveillance and maintenance procedures should be 
improved to insure that th<» lift station never becomes completely 
inoperative as it was during the survey period. 

13. Plant records of insia'led equipment and as-built drawings should 
be updated by a combined effort of plant operators and engineering per- 
sonnel.   Based on this information a formal equipment maintenance 
program should be developed. 
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APPENDIX   I 

RECOMMENDED PERFORMANCE SPECIFICATIONS 

51 



1. Applicable Orders and Directives: 

Executive Order 11752   ,    and current DOD and USAF Directives,  require 
Mather AFE wastewater discharges to comply with the water quality standards 
adopted by the State of California.   Air Force Regulation 19-1\^'   requires 
Environmental Health Laboratories, providing a consultative survey to 
develop performance specifications for the surveyed installation.    The per- 
formance specifications are defined as permissible limits of emission, 
discharge;,  or other values applicable to a particular facility that would 
as a minimum, provide for conformance with environmental quality stan- 
dards 

2. Mather AFB Wastewater Treatment Facility Performance Specifications: 

a. Degree of Treatment:   As a minimum.  Biological treatment,  which 
results in not less than 80% removal of monthly average f> - day Biochemical 
Oxygen Demand (BOD^), and Suspended Solids (SS), will be provided. 

b. Effluent Quality:   In addition to the treatment facility performance 
required above,  the effluent quality will meet the standards provided in 
Table 1. 

c. Demonstration of Compliance:    The performance specifications 
necessitate a specific sampling and analysis program to demonstrate com- 
pliance.   Sampling locations,  frequency of analysis and analyses required 
to demonstrate performance specification compliance are listed in Table 2, 
This program will provide information for treatment facility control,  but 
it is not intended to preclude or minimize the importantance of other opera- 
tional tests performed by treatment facility operators.    Effective demon- 
stration of compliance with the performance specifications requires that 
the results of the sampling and analysis program be collected,  analyzed, 
interpreted and maintained for future reference.    To meet the requirement, 
results should be recorded on,  or attached to,  treatment facility operating 
logs (AF Forms 1462 and 1463). 

d. Sample Analysis:   All samples will be analyzed according to the 
procedures specified by the current edition of Standard Methods^ or Methods 
For Chemical Analyses . 

e. References: 

(1) Executive Order 11752,  "Prevention,  Control, and Abatement 
of Environmental Pollution at Federal Facilities,"    17 December 1973. 

(2) Air Force Regulation 19-1,  "Pollution Abatement and Environ- 
mental Quality," 20 February 1974. 

(3) Standard Methods for the Examination of Water and Wastewater, 
13th Ed.,   1971, APHA, AWWA,  WPCF. 
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(4)    MelUods   for Cheinical Analysis of Water &i Wastes 1971, 
Environmental Protection Agency,   Water Quality Office,  Analytical 
Quality Control Laboratory,   Cincinnati, Ohio. 
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A P P E N D I X II 

C A L I F O R N I A R E G I O N A L W A T E R QUALITY C O N T R O L BOARD DISCHARGE 
R E S O L U T I O N S P E R T A I N I N G TO MATHER A F B 
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Capt Gibea^Jfc410/'gik/1 Jun 72 

SGPAAP 2 JUN ,5?2 

Request for Water Quality Standards 

Division of Water Quality 
State Water Resources Control Board 
Room 1140 
1416 Ninth Street 
Sacramento, CA 95814 

1. This headquarters is interested in obtaining the prevailing water 
quality standards required for Mather AFB, located near Sacramento. 
Tho specific information required for the area surrounding Mather 
AFB is as follows: 

a. State and local effluent standards for industrial and sewage 
treatment plants; 

b. State and local stream standards; 

c. Any other pertinent water quality standards. 

2. This information is required to monitor our bases in Air Training 
Command in relation to environmental protection efforts. 

3. Please forward the above information to this office and, if possible, 
place us on your mailing list for future changes in standards. 

4. Your assistance in this matter will be appreciated. 

JOHN K. GIBEAU, Captain, USAF, BSC 
Command Bio environmental Engineer 

C a l i f o r n i a Q u a l i t y CosVrol Board! 
Centra l Valley Region : 
325" 5 Str-eet ; 
Sicr^«r>ento, CAI > (prnia^ 95816 . __ . j 
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BASIS FOR RZv-UIiUl'.lSi.TS 

KATKE3 FISL1', U . S . A . r . , SACRAKEh'TO COUTrr RESOLUTION 7>o, / / 7 

Johnooa r-ad Aucociatofi , Connultiiig Snginoera f o r Mather F i o l d rooueated 
r ecu i rosen tE f o r tho cTf luont xrcni the cevago d i c p o s n l f a c i l i t i e s nerving 
r ia thar F i e l d d i scharged to Kor r i ron Creek. 

% ' 
Korrisou Creek iy a clvggish, vcod choked drainage channel vhich meanders 

through tho Cot-sty eventually drr.ining to a eeries of 1'ikca end into Sr.odgraca 
Slough emptying into the Sccrarcr.to Iiiver lolou Sacrercafco. The Creek flowa 
through r. highly populated suburban rt̂ ion. Thero arc no knovm usee of the 
vat or 2 ontoring tho Creek and the nuin use of the drain is for disposal surface 
drainage and vactas. Y/asiee fron the Sacraror.to Signal Depot are discharged to 
the Creek era about 4CG0 g.p.p.. of cooling water will to discharged into the 
drain below the Signal Tspoi bj. the nev Proctor and Gnn'ole plant. 

The Regional Board contacted other State agencies interested in this dis-
charge. The State Dep'-rt̂ ent of Public Health eaphnciccc the iaportanco of 
mosquito control operations in Morrison Creek. 3;v.ra<:e effluents provide 
escalient ssdimas for rocquito broc&ir-g unless adequate drainage facilities 
peroit rapid runoff. Tno Health Department also pointed out the pocaiailitieo 
of Croos-connoction hazards if the sewege plant vator supply la directly 
connected to a public wefcer cupply. 

Tito jloquirenente are based upon prevention of nuisenco and pollution in 
Morrison Creaks 

Tha S t a t e agenc ie s con tac ted a l l concurred wi th the r equ i r emen t s . ITo p r o t e 
has been r ece ived f rom Mather F i e l d a u t h o r i t i e s . 
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<9 
Matter Fie ld , U.S.A.F., SrcVA-roif.o County Jter.ol I | I Lution :*o. ' 1 

KZSOLYID, tha t the fol lowlus requirements chiill govern tho nature 
of the {ilroh-r^o f r c a tho seva£* treatment f a c i l i t i e s serving Mather Field to 
Korrieon Creek: 

1. The discharge shrill h-:ve received adequate d ie infact ion or i t a 
equivalent o f f cc t p r ior to dirci-ar^e *o Morrison Croek; 

2. The discharge shal l net have a 5 day t . lochraical oxygen dcroand 
in ercsos of 20f> of tha t of the untreated seragc; 

3. Tte discharge shal l no* contain 6e t t leaoic sol ids in oxcosa of 
0,5 ml/3.iter} 

h, ne i ther the plant nor the oispocal sha l l cauna a nuisance or a 
pol lut ion ir. Morrison Creek. 

I f , in the Suture, there ia a change in the conditions cr uca of tho 
disposal area or of Kerricon Creak, i t say ht necessaiy for tht Central Valley . 
Regional Water Pol lut ion Control Board to revise the rocuircsents to conform to 
the new conditions or use. 

Chr.irr.aa 

AISSSS'. 

S^ecutive Off icer 
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BAG IG FOR RCC'MRtMcNTS 

MATHC« AIR Foacn DACC -   UiDuaTRIAL V/ASTE 

SACRA'-'^NTO COUMTY 

K^ATMCR AIR Toacj: BASE;   IB uocATto   IN SAC^Af.XNTO COUNTY ABOUT  10 Mr LEB SOUTH 

EAOT    OF   SACRAMENTV.        INOUSTRrAL   WABTCC    ORICINATe   TROW    tfiGIKE    OVEHHAUL   AND   REPAIRS, 
eTBIPPING,    W^SHIf^a,    DEPAINTtNG   Of^    AIRCRAFT   AND   THE   GENERAL   SERVICING   OF   OTHER 
MiecrLLANEOUS   VEHICLES   AND   EQUIPMF.MT,       THC   MAJOR   COf iST I TUENTS   OF   THE   WASTE   WILL   BE 
TREE   AND   EMULSiriCO   OILS,    GREABEK ,    LIGHT   HYDROCARBONS,    PHENOLS,    CROMATES,    CYANIDES, 
NICKEL,   DETERGENTB   ACIDS   AND   ALKALIS, 

MORRISON CR^EK WHICH  TRAvepaES A PCRTICN OF THE BASE,   >S A SLUGGISH  INTER- 

MiTTSNT   NATURAL   CREEK   WITH   YCAR   ROUND   FLOW   DUE   TO   THE   OlS^HARGEB   CONTRIBUTED   BY   THC 
BAPE   DOf^ESTlC   BCWAfiE   TREATMENT    PLANT,      SACRAMENTO  B.'GNAU   DEPOT,    PROCTER   AND   GAMBLE 
COMPANY COOLING WATER AND DRAINAGE FROM ADJACENT LANDS* 

AT PRESENT THE  I t>jDur.rrj IAL WAGTE  »S COLLECTED FROM VARIOUS  POINTS AND DISCHARGED 

TO   THE   BTOfW   DRAINAGE   BVSTEM   WHICH   EVENTUALLY   GOES    INTO   MORRI SON   C'iEEK.      ÜO   ESTIMATE 
HAS   BEEN   MADE   ON   THE   VOLUME   OF   THE   WASTE   NOR   HAS   THERE   BEEN   ANY   DETAILED   LABORATORY 
ANALYSIS   OF   THC   WASTE,    BUT   AN   l^EDIATE   SAMPLING   PROGRAM    IS   TO   BE   STARTtD   WHICH   WILL 
YIELD   RESULTS   BOTH   A6      0   THE   CHEW. CAL   AND   DIOLOGICAL   VALUES   AS   WELL   AS   THE   VOLUME 
TO  BE  HANDLED.      THL  WASJt.   UIGCHARGE   WILL.BE   THAT  0IBCHARSE  OCeuRB'VNS  QflWKSTREAM—PF 
THE_CO.MELU5NCe _OF    TH!:_ 1.0   MGO   DC-Mf 3T I C   PLANT .EFrlUJENT. AND   THE   TRE;ATEO_ t ►.-•JJ5.TR ^AL 
EFFLUENT.    TNE CCM5INEO EFFLUCMTS WILL THEN DISCHARGE TO MORRISON CREEK.    A^TER THE 

R~O.U:REMENT6 HAV: 3'.E;N ESTAGLIEHEO AND THE   INDU^'.'IAL PLANT   IS OPERATIOKAL:   A 

MONITORING  FROGR.V.1 WILL BE  ESTABLISHED AND CONTIT'./SO   IN USE TO ASSESS AND EVALUATE 

THE DISCHARGE. 

REQUIREMENT NO.  ' 
THIS PROTECT-   THF DISSTI.VEO  OXYGEN BALANCE  :M MORRISON CREEK IN ACCORD WITH 

RESOLUTION NO. 33-A'5,  WHICH RESOLUTION CALLS FOR A MINIMUM D.O.  OF 2.0 PPM. 

REQUIREMENT NO.  2 AN:) 3 

THESE REQUIREMENTS ARE sei.^-EXPLANATORY. 

REQUIREMENT NO.  ^ AND 5 
THE LIMITS cr THE SPECIF IC   ITEMS ESTABLISHED HERE ARE THOSE NEEDED TO PROTECT 

OOWNSTF^AM WATERS FOR   IFIRIGATION AND WASTE DISPOSAL PURPOSES« 

REQUIREMENT NO, 6 
THIS REquip.EMENT   ic  SELF-EXPLANATORY. 

REQUIREMENT MO, 7 
THIS REOUIREMENT  PROTECTS THE DOWNSTREAM WATERS FOR THEIR ESTABLISHED BENE- 

FICIAL  U3EG   AGAINST   AfJY   UNDEFINED  MATERIALS   OR   EFFECTS   OF   THE   DISCHARGE. 

REQUIREMENT NO.  8 AND 9 
THECE  RüQUIREMENTS   PROHIBIT   SLUDGE DEPOSITS   OR VISIBLE   OILS  WHICH MIGHT   LEAD 

TO   NUISANCE   CONDITIONS, 
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-^ 
(9 RL:SOLUT!ON 9 

f/A:H;;n AIR r(.;:;ct BASE 
BACRAMLNTO COUNT>■ 

OLUTIOM No:   5i_w;o ÄÖOPTEO:       12/1^/61 

WHEREAS,  MATt.LR AIR Fonce BASE DISCHA^GEIG V/ASTCS ^ROM AIRCRAFT  STRIPPING AfJO 

NTENANCE    OPEF)AT|OrJS    TO   f.ionRISON   CREETK;    AND, 

VrHEREAG,  MATH::« AIR  FORCE BASE:  HA^   REQUESTCO  THAT REQUIREMENTS  BE  ESTABLISHED 

ERING    ITS    INDUSTRIAL   WASTE   DISCHARGE    TO   N.ORKI30N   CREEK;    AND, 

V/HEREAS,  MORRISON CREEK   IS AM   II-JTCNMI TTENT NATURAL STREAM BUT HAS A YEAR ROUND 

W   DUE   TO   THE   DISCHARGE   OF   THCAIED   SEWAGE   FROM   THE   f.^THER   A|R   FORCE   BASE   DONlESTIC 

NT,    COCLIfJG   V.AT ER   PROM   THE   PROCTER   AND   GAMBLE   COMPANY,    PERIODIC   TREATED    INDUS- 

AU   AND   OOMEKTIC   V/AGTE   OlfiCHARGES    FROM    THE   SACRAMENTO   SIGNAL  DEPOT   AND   DRAINAGE 

M   ADJACENT    LAMC.'&;    AND, 

WHEREAS,  THE CENTRAL VALLEY REGIONAL V/ATER POLLUTION Cor.'TROL BOARD,   IN 

OLUTtON   No,    53-^5   ADOPTLO   AUGUST   291     1953i    ESTABLISHED   CONr.lTIONS   TO   BE  MA IN- 

NEO IN MoRRieoN CP^EK; AND, 

WHEREAS, IT is TH£ INTENT OF- THE CEKTRAL VALLEY RESIONAL WATER POLLUTION 

TROL BOARD TO MAINTAIN THE QUALITY OF THE RECEIVING WATERS AT THEIR rV.ESERT 
n.s IN ACC0!^ü WITH RESOLUTION UO, 53-^5 AND T0 PREVENT THE DISCH/RGE FROJ-I 

SJNG   A   NUIGANCE   OR   A   POLLUTION;    THEREFORE   BE    IT 

RESOLVED,   THAT THC FCLLCVINC REQUI r?E IENTS SHALL GOVERN THE  NATURE OF THE 

USTRIAL WASTE DISCHARGE FROM MATHER AIR FORCE BASE TO MORRISON CREEK: 

1. WAST{. DISCHARGE SHAM- NOT CAUSE THE DISSOLVED OXYGEN |M MORRISON CREEK 
TO FALL BELOW 2.0 PPM, 

2. THE WASTE DISCHARGE ^HALL NOT  CAUSE A POLLUTION OF USEABLE GROUND OR 

SURFACE  WATERS. 

3. NEITHER THE DISPOSAL SYSTEM NOR THE DISCHARGE SHALL CAUSE A NUISANCE BY 

REASON  OR   COORS  OR  UNS IGHTLINESA. 

K,    THE WASTE DISCHARGE SHALL NOT CONTAIN CONCENTRATIONS OF MATERIALS IN 

EXCESS  OF  THE FOLLC-VING: 

TOTAL DISSOLVED SOLIDS 

NICKEL 

CYANIDE 

COPPER    0,5  PPM MAXIMUM  IN ANY 30 DAY 

PERIOD 

LEAD 

ZINC 

BORON      1,5 PPM MAXIMUM   IN ANY 30 DAY 

PERIOD 

OtL.6 

CHROM i uf.-, CR+6 
CAOMIUM 
PHENOL 

1500  PPM 
1,0 PPM 
0., 1 PPM 
0,1 PPM MONTHLY 

AVERAGE 

0,1 PPM 
0,3 PPM 
1,0 PPM    MONTHLY 

AVERAGE 

20 
0.05 PPM 
0.05 PPM 
0.5      PPM 
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MATHER AIR FORCC BAO£ -   INDUGTRIAL WAtiTE 
8ACRAMt.Mo COUNTY 

5«     THE  PH or THE WAGTE OISCHAPGE SHALL NOT FALL BELO-.V 6,5 NOR EXCEED Q.5. 

6.    WASTE DIECHAPGE EHALL NOT CAUSE UNSIGHTLY BIOLOGICAL CROIVTH'3   IN THE RECEIV- 

INCS WATERS. 

?•     THE WACTE DIGCHASGE SI.ALL NOT CAUSE CONCENTRATIONS OF MATERIALS  IN THE 

RECCLVLNO VVATERO WHICH ARE DELETERIOUS TO HUMAN,  PLANT,  ANIMAL,  OR AQUATIC 

LIFE. 

8. THE WAnrt: DISCHARGE SHALL NOT CAUSE SLUDGE DEPOSITS   IN THE RECEIVING 

WATERS. 

9. THE WASTE DISCHARGE SHALL NOT CAUSE VISIBLE OIL OR GREASE SLICKS CM THE 
RECEIVING WATERS, OR CAUSE SUCH DEPOSITS ON THE SA^KS OF DOWNSTREAM WATER 

COURSES. 

RESOLVED, FURTHER, THAT THE: DISCHARGER WILL BE REQUIRED TO SU3MIT TECHNICAL 
REPORTS RELATIVE TO THE V/ASTE DISCHARGE AS PROVIDED FOR UNDER SECTION 13^55 OF 
DIVISION 7t CALIFORNIA WATER CODE. 

IF, IN THE FUTURE, THERE IS A CHANGE IN TKF CONDITIONS OF THE DISCHARGE, OR UöE 

OF THE DISPOSAL AREA, IT MAY BE NECESSARY FOR THE REGIONAL BOARD TO REVISE THESE 
REQUIREMENTS TO CONFORM TO THE NEW CONDITIONS OR USE. 

THESE RCQJIREMENTS 00 NOT AUTHORIZE THE CCMMISSION OF ANY ACT RESULTING IN 

INJURY TO THE PROPERTY OF ANOTHER OR PROTECT THE DISCHARGER FROM HIS LIABILITIES 

UNDER FEDERAL, STATE AND LOCAL LAWS. 

ATTEST: 

/s/ JObEPH S. 'JCRLINSKI 

/ef CLIFFORD E. PLUMMER 

EXECUTIVE OFFICE 
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APPENDIX   ITI 

ENVIRONMENTAL PROTECTION AGENCY EFFLUENT GUIDELINES AND 
STANDARDS FOR ELECTROPLATING (40 CFR 413) AND PLATING 

FACILITY PRODUCTION 28 - 30 JANUARY 1974 
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ENVIRONMENTAL PROTECTION AGENCY 
EFFLUENT CiUIDELlNES AND STANDARDS FOR ELECTROPLATING 

(40 CFR 413; 39 FR 11510. March 28, 1974) 

Title40—Protection of the Erwironment 

CHAPTER I—ENVIRONMENTAL 
PROTECTION AGCNCV 

JBCHAtTER r*—EFFLUENT GUIDELINES AND 
STANDARDS 

PART 413—ELECTROPLAT/NG POINT 
SOURCE CATEGORY 

ubpart A—ElectropUting of Copper, 
Nickel, Chromium, and Zinc on Ferrous 
and Nonferrous Materials Subcategory 
413.10 Applicability; descriplion of 

the clectroplutin» of copp«r, nickel, 
chromium, and zirc on ferrous and 
nonferrous materials tubcateporj. 

The provisions of this subpart uce ap- 
Ucftble to discharges of pollutants re- 
nting from the process in which a fer- 
)us or nonferrous base material is rack 
r barrel electoplated with copper, nickel, 
iromlum, zinc, or any combination 
lereof. 

tain plants In this Industry. An in- 
dividual discharger or other interested 
ncrson may submit evidence to the Re- 
cional Administrator (or to the State, If 
the State has the authority to issue 
NPDES permits) that factors relating 
to the equipment or facilities involved, 
the process applied, or other such 
factors related to such discharger are 
fundamentally different from the factors 
considered in the establishment of the 
guidelines. On the basis of such evidence 
or other available information, the Re- 
gional Administrator (or the State) will 
make a written finding that such factors 
f.re or are not fundamentally different 
for that facility compared to those spec- 
ified In the Development Document. If 
such fundamentally different factors 
are found to exist, the Regional Adminis- 
trator or the State shall establish for 
the discharger effluent limitations in the 
NPDES   permit   either   more  or   less 

413.11 Specialized definition». stringent than the limitations estab- 
Por the purpose of this subpart: lished herein, to the extent dictated by 
(a) Except as provided below, the gen- such fundamentally different factors, 

•al deftnitlons^bbreviations and meth- Such limitations must be approved by 
is of analysis set forth in 40 CFR Part the Administrator of the Environmental 
16 shall apply to this subpart. Protection Agency. The Administrator 
(b) The term "sq la" shall mean the may approve or disapprove such limi- 

rea plated with copper, nickel, chro- - tations, specify other limitations, or 
ilum, zinc, or treated by chromating initiate proceedings to revise these 
«pressed in square meters. regulations. 
(c) The term "sq ft" shall mean the (a) The following limitations establish 

•ea plated with copper, nickel. the quantity or quality of pollutants or 
iromlum, zinc, or treated by chromat- pollutant properties, controlled by this 
S expressed in square feet                       section, which may be discharged by a 
(d) The term "operation" shall mean point source subject to the provisions of 
iy step in the plating process in which this subpo.rt after application of the 
pper. nickel, chromium, or zinc metal best practicable control technology cur- 
' chromate is deposited on a base male-     rently available: 
il following by a rinse.   
(e) The term "CN.A" shaU mean those .------     Effluwi iimiuuocu 
anldes amenable  to chlorinalion as   
scribed in 1972 Ann. ai Book of ASTO Ä^J«,      Maximum to,   ^Ä"^ 
andards,  1972,  Standard D 2036-72. snridsy     eonsKinue ds/s 
ethod B, page 553. sb»u nom«««!- 
113.12 CfTIuent limitutiuns guideline» „ , .      „ .   „„ 
     _..     ...       •    .__        r     m Metric anlU (ml llpams per jqu»rt representing the  decree of einucnt meter»p«oporaiion) 
reduction utl.tinable bf the applies»   
lion of  the heft practicable control ^j1  JS *} 
Icclmolojjy currently available. CrVÜ""!"!!!!!!! 1« g 

fa  establishing   the   limitations  set Cr, tottiiC:.:—I— too eo 
:th In this section. EPA took Into ac- CNX'Z'"-"'"-" " » 
unt all information it was able to col- t"'v- ""^—  J^ M 
;t. develop and solicit with respect to Ju3.--::;:::;::::::: witbinVu.rangM.otoa.s" 
:tors (such as age and size of plant,   
w materials, manufacturing processes. ^^ÄlÄerW'0 

»ducts produced, treatment technology ■ .—— 
allable.    energy    reiuirements    and g"         f,* ^J 
5t5) which can afltct the industry sub- ctvi'.''".'.'."".2"l 3 3 I.B 
tegorlzation and cflluent, levels estab- Cr.tojü         32.7 154 
tied. It Is, however, possible that data cs'X.-'-'S.'.'S'.'."'. xl 'u 
Uch would artect these litnititlons have ^,•,0'*,         3.vJ J64 

been available and, as a result, these tnZlZZ'.'".V.V.l Witwu'iiic ronS. 6.0 to »1 
tions should be adjusted for cer-  

(b) Pursuant to section 308 of the Act, 
point sources subject to the provisions 
of this subpart shall maintain record.5 
of production expressed in sq m or sq ft 
as defined in S 413,11 for the purpose of 
determining compliance with the effluent 
limitations in § 413.12(a) of this subpart. 
For the purpose of complying with the 
requirements of this paragraph, a dis- 
charger may establish a correlation be- 
tween area plated and another param- 
f^er. such as ampere-hcurs used in 
plating. 

(c) Application of the factors listed in 
section 304(b) requires variation from 
the effluent limitations set forth in 
i 413.12(a) for any point source subject 
to such effluent limitations with a pro- 
duction less than 33 square meters per 
hour or an installed direct carrent ca- 
pacity less than 2000 amperes. For such 
sources, the best practicable control 
technology currently available consists 
of cyanide destruction, it any, equaliza- 
tion and pH adjustment to a range of 
6.C to 9.0 prior to discharge. 

§ 413.13 Effluent limitations fTuid«'!in*H 
representing the decree of e/iluenl 
reduction attainable hy the npplic.i- 
lion of the best avall.-ible terhnology 
cconomicalij achievable, 

(a) The following limitations estab- 
lish the quantity or quality or" pollutants 
or pollutant properties, which may be 
discharged by a point source subject to 
the provisions of this subpart after ap- 
plication of the best avallab'.e technology- 

economically achievable: there shall be 
no discharge of process waste water pol- 
lutants to navigable waters. 

(b) Application of the factors listed 
in section 304(b) of the Act may require 
variation from the effluent limitation set 
forth in this section for any point source 
subject to such effluent limitation with 
a production less than 120 sq m per hour. 
If variation is determined to he acces- 
sary for bny such source, such source 
shall be subject to effluent limitations no 
less stringent than those required by 
the standards of performance for new 
sources set forth in § 413.15. 

§413.14     [neservedl 

§413.13 St.indiircl* of prrformance for 
new sources. 

(a) The followin? standards of per- 
formance establish the quantity or qual- 
ity of pollutants or pollutant properties, 
controlled by this section, which mav be 
discharced by a new source subject to 
the provisions of this subpart: 

Copyright & 1974 by The Bureou of National Affairs, Inc. 
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EOlurnl llmlliUoiu 

ch triruntllc Mcilmum fur 
•ny 1 dir 

Arrrwolrtiilly 
volu.« (ur 1» 

ruiupmilvo ihvi 
•hftll not fuT'tl - 

Motile unll» (rallllirninj jmr »quniv 
nirlcn prroiN-rXloii) 

Cu  ... 
Ni  
CrVI  
Cr, toltl... 
Zn _. 
CN.*  
CN.IOUU. 
TSS  
PU  

PE:—=i 

w 40 u «0 
« 4 

10 «a 
IB ♦ü 
• t 

SO 40 
1,400 1,600 

Wllhin tht t»n(f. e.atas.s. 

iqu»f» hat p«r ep«nliaB) 

IOLI t.3 
114 4.2 
i.e .8 

Ilk 4 4.1 
114 4.1 
L« .8 

14.3 4.7 
491.0 K1.0 

(b) Pursuant to section 300 o( the Act, 
point source» subject to the provisions of 
this cubpnrt shall maintain records of 
production expressed In sq m or sq ft as 
defined In 1413.11 for the purpose of 
determining compliance «1th the effluent 
lloutatlons In f 413.15(a) of thlssubpart. 
For the purpose of complylnc with the 
requirements of this paragraph, a dis- 
charger may establish a correlation be- 
tween area plated and another param- 
eter, such as ampere-hours used in plat- 
ing. 

§ 413.16     Prelrealmenl     •landard«     for 
new MHirce*. 

The pretreatment standards under 
section 307(c) of the Act for a source 
within the electroplating of copper, 
nickel, chromium and zinc on ferrous 
and nonferrous materials subcategoiy. 
which is a user of a publicly owned txeat- 

JS VltblatUtaasaUtou. 

ment works (and which would be a new 
source subject to section 306 of the Act. 
if it were to discharge pollutant« to the 
navlcable waters), shall be the stand- 
ard set forth in 40 CFR Part 128. -xcept 
that, for the purpose of this section 40 
CFR 128.133 shall be amended to read 
as follows: 

. ^-^ÜL"0" *• tb<> Prohlbltlom ict forth 
In 40 CFR 1M.131. the pretreMmtBt »Und- 
•rd lor Incompauble poIluUnu totroduetd 
into a publicly own«l treatmtnt work. *Z 
b« the »tandard of parfonaane» for^eW 
source» «peclfled In 40 CPR 413 16; provide 
that. If tha publicly owned treatmtnt werka 
which rertlves the poUutanU Is eonmlttod 
in IU SPDE3 permit, to remote a spteUM 
perceataga of any InccjipitibU pollutant. 
th» prttnatmeat standard appUcabl« to 
uwra of imeb treatment works thtU except 
in the case of standards provldlag for no 
«ischarg» of poIlutaaU. b» cotretponiUaely 
rcdueatl la stringency for that pollutant 
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^''   /u 

SGi-M/Capt Hallett/22fi4/p8/29 Mar 7A 

n r.M (Capt Hollett, 2284) l 9 MAR 1974 

riatlag Shop Bldg 4150 - Waste Vater Surray 
28 January Through 30 January 1974. 

YMSSO of Record 

The Brnjlflfard DU-fi Sa«pl*- u': ? ^8) vas plaeod in tba combiaad. plating 
and cleaning shop AraiaJLte  ■ .:    ^a Juaetioa ulth the battery shop floor 
drain.    The sanplisg line WAS laplaoed tteough a 3 ft« long 3" dlaaeter 
pipe on 26 January vlth a great aasist Are» Mr* Laughlla of the battery 
shop who ouggeated the use of a foaa robber ball ae a carrier to drag 
the naiapling hoee through the trap and-Into the »inline»   It worked 
very veil«    The saopllng began at 0800 om2£ January*   So plating had baen 
accoepllebed that noralng prior to aaapllng^start up«   Mr. Liah, plating 
shop fnrawani will evtabllab a log of all work by part and square footage 
for this week.   Be euggeaiad a 16 hour BanpUng period einoe they are pre- 
sently working two aen on two shifts per day*   It vaa agreed to run two 
eoneeeutHf» ei^xt hoar shifts«   The two gallon sasiple container will be 
treated with four nl/l of concentrated nitrie aeld.ln eight hoars 5JKl) 
will bo aoeosnlated at the eaxjaua aampl lag rate^ therefore 22al of aoid 
were need.   The saaplea will be serrlecd at 0700 and 1130 houre for sev- 
eral days to insure a repreeentative operational period has bean zaonitared. 

^ •c / 

A. HOLLETT, CAPT., OBIT» BSC 
Dlo-Emrlransiental Engineer' 

2 Atch 
1. Process Record 
2. Laboratory Analysis Result* 
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CLEA3IIIG AND PLATING SHOP 

323rd T,3, 3LDG U 5 0 • 

23 J a n 74 , S ay S h i f t 07C0-1545 

Tank Amount S i s a ITjaj .Q 

Ciircaaccat 1 31.323 »s» Duct — 

ft 1 6" x 1 3 T l i r D u c t " 

It 1 x 12* Suet '•• -• 

!? 3 12* ^ 14* F i r e Door 

n 2 2" x 4" x t- Adapter-

Codniua 15 Is* x 1" Sc rev Jaa.-. 

Cacaiisa 3 I1* x 2" F i r s BOOT 

Svir.«r S h i f t - 153C-24G0 

Caclaiua 14 U:t x 3A" Su3. Rings-

Cadaiua 12 14" x 3/16* Tube Rings 

12 14" x -£» P l a t Rings 

C a d - : i a 6 7 /S a x > Mut3 

C a i s i u a 12 1S T x 3 /4" . I v i U O 

Cadniua- 12 1" x 1 / 4 ' Bo l t 3 

Arcdiss- 3 7 ^ ' x 14 3 /3" Prop Bladea 

Cadniua 1 .1" x 4y" n ya Inta i rs 

(*u clnium 8 31-r1 X l £ » - Cooler Suppor ts 

Cr^-CTiCCat 1 52j> x 4 > Sha«9t 657 Sirrcud 

Caro.^coat 2 x 4:t Shuet 697 Shroud 

/ 
O ( 



r 

a 74 - ;.w^ -^axiz cant' 

V.vivUüUjf 

LCÄaiurr 

'csotia^ Slga 

C'ad^iun 17        . ^'2 3^' ^ 3" Saat DucZhäa 17 

32. l/^-1 x 5 x 2 

,3f 23* 

17 i--» x 32* x A" 

9 ■ 7^ x 1» :c 3/4 

P.o'ind Stoclc oeat Bucklea 

C-adniua 17 i« x 3^ x 4." •■       • Seat Exscklsa 

6y 

Hav (SAC) 
Brake Parta 

Lja 9. 7-^ x 1 x -V Bar (3AC) 

3S 7^' x 3A* :: l" Bar (SAG) 



2? J a a 74 Day S h i f t - C7CC-154.5 

J l i r c r a c c i i 

Clirc-p aciw> 

Cirrcaaccat 

Ci:ro:=acoat 

Cacaiua 

Cirrcaaccat 

C'nrca&coat 

Chroaacoat 

Cadniua 

Cc.dni.ua 

Cadoi.ua 

Aaaast 

1 1 

1 

1 

1 

1 

3 

1 

1 

O 

15 

20 

3 i s a 

£•» x 11' 

6" x 5'2n 

4 . > X 2 ' 3 » 

5" x l 'S--

x 36 a 

12" x 5" 

yt - I2»5» 

6 a X 7 , 5 * 

12" x A" 

1" x 1" 

1" x 2" 

Duct 

Duct. 

Duct 

Duct 

Pail 

F i r e Door 

Duct 

Duct 

BWU c »r* •J. A u # l V i 

Fira Door Assy 

Scrov Ja ;1< An37 

C-r_r.y S h i f t - 15?0-2/-CQ 

'acdiisa 

Lacu23.ua 

Cadaivn. 

1 

3 

•3 

/ *» 

20" x 13/^ir1 

IT? x 243/8" 

2vu x 13/4." x 5 /3" 

o1* oach 

9* x 1* x 1/4." 

Ear (SAC) 

Frop iSiade: 

Bar3 (SAC) 

Rocs (3AC) 

:.'ut 
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"0 J-:n 7K 'V-:v - C7CC-15A5 

Tnr*Ic Anoint F-ise l£=a 

i CAD 12 1C» r 3 T Prop c a r t 

CAD 12 1* x 2»~ Prop c a r t 

> CAD 2 4 1" z l » ; ' Ifat arri Bolt 

Copper 4 8W'-' x 9* Fan-

/ Chrcaacoat 1 5/8» x 53' Clasps- . " 

7. Chrcsacoat" 1 ^ 6* :x 1»9"< Aug Tuba I4mat3 

2 Chrcsacoa i • , 1 ^ x 1»6» Aug Tuba Mounts 

CArceacoat ' 2. x 5^' ; Valve 

CArcsaccat 1 6" x 9* Duct 

CArenacoat 1 5;l x 7» H&" Duct 

CAD 66 1* x 2*" Cowl P a r t s 

2 V x 10* > Cowl F a r t s 

C hr c a a c c a i 2 10" x 14* Gov! ? a r t 3 

Chronacoa-t 1 12" x 20* Covl P a r t s 

Chrcrnaccat- 1 12" x 12" x ' 6 9 
• ' ' " f 

Cowl P a r t s 

• Chraaaccat 22 5* s*7»: 

* • h 
C c v l . F a r t a . % *• 

S h i f t - 1*5 oC-2AC3 - » 

Cadniua 2 s£» * 13/4 ~ 5/3 2 a r s (SAC) 

3 1&¥* 2 !$» X S/S* dzrz (SAC; 

Cnrorxiccat 1 AH v /» 
-4 — •*• '< 

1 •v 

Cc.cAr.iua 6 U - ^ x 1 s t X 1 /5" - , t , , r i * r.n n 

70 



y-) .Tan Vi .JUv: - :air- i^h^'a. 

'•.■•.n'.: ■Anount, .. 

'   -CICLSA< S8      -'--' -.:   ■    .6   - 

C:c2iua ■,- •   4-   ■ 

C-'rirdua-. •/..i        .,-;6 

Cafi-rius    ^ ../,,■;. "6-   • 

C^d-ii'm 6 

:'.V   S^.r-e 

'Ki-X 2 2 3/löa 

7/3"   ^ i» ; -;- 

L« X3/4» 

3aspensions 

I'asxuers- ,. 

.Wasäers- 
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APPENDIX   IV 

EHL-(M) METHOD FOR DETERMINATION OF 
PESTICIDES CONCENTRATION 
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ABSTRACT 

The purpose of this method is to determine the extent and magnitude 
o£ pet liclde or herbicide contamination in various environmental samples. 
The primary list o£ pesticide compounds was established in March 1964 
by the Subcommittee on Monitoring, Federal Committee on Pest Control. 
The pesticides selected were the ones most commonly and widely used, 
including nine chlorinated insecticides and three herbicides. 

The method used is very similar to that used by the U.S. Geological 
Survey. 

The principle of the method is separating chlorinated pesticides by 
gas chromatography on two differently packed glass columns.   Standard 
known chlorinated pesticides are gas chromatographed and retention 
time noted on both columns.    Each column has a different retention 
time for a given material so that an unknown detected compound can be 
determined and compared to the standard pesticide retention times and 
identified.    The concentric tube type of electron capture detector is 
used because there is a tenfold increase of sensitivity of detection 
compared to the Lovelock parallel plate type detector.    Because of the 
high sensitivity of the electron capture detector, a one-liter water 
sample can be extracted with hexane, concentrated to 5 ml,  and 5 
znicroliters injected into the gas Chromatograph to determine chlorinated 
pesticides in the range of 5-20 nanogram pesticide per liter of water 
sample. N 

Herbicides are first extracted with diethyl ether and methylated 
with 14 percent boron trifluoride-methanol solution,  then gas- 
chromatographed similarly to the chlorinated pesticide method. 

All glassware used for the analysis must be free from organic 
contamination. 
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A,     KEAGKNTS 

I. Ucxane distilled in glass 

Z. Benzene distilled in glass 

3. Ether distilled in glass 

4. Acetonitrile distilled in glass 

5. Concentrated H^S04 

6. Concentrated H3PO4 

7. Acid washed anhydrous NaaS04 

8. Anhydrous NaaSO^ 

9. Florisil activated at 650°C 

10. Wo elm alumina1 

]?.    MATERIALS 

!,    Pyrcx glass tubing,   1/8 inch O. D. 

Z,    Glasa wool 

3.    Gas-chroma Q 60/80 mesh 

C.    EQUIPMENT AND GLASSWARE 

1. Varian Aerograph HY-FI III Model 1200 with a proportional 
letnperaturc programmer,  or similar instrument with electron 
capture detector. 

2. Varian Aerograph Model 30 Recorder,   0-1 MV,  half inch per 
minute or equivalent. 

1 Aluph-irm Chemicals,   New Orleans,   La. 

-Applied Science Laboratories,  Inc.,   State College,   Pa. 
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i.       I i «•pufil.i.iid nitrf»)'(':ii 'A/illi pmttmirv rr>j»u|.i(or 

4. Fluidized  yand balh 

5. Kuderna-Danish evaporator,   125 ml. with various size concen- 
trator tubes 

6. One-liter separatory flask 

7. Two-liter separatory flask 

8. 125 ml Erlenmeyer flask 

9. Various size volumetric flasks 

10.     Quart mason jars with teflon lined covers 

D. COLUMN PREPARATION 

1. DC-200 silicone grease is coated 5 percent by weight on 60/80 
mesh Gas-chrom Q.    The material is also coated with 0. 5 percent 
carbowax 20M,  and packed into 1. 5 mm - ID,  3 mm - OD heat resis- 
tant glass column,  5 feet long. 

2. SE-30 2 percent by weight, QF1 - fluorinated silicone 2,4 per- 
cent by weight,  carbowax ZQtf 0.5 percent by weight are coated on 
60/80 mesh Gas-chrom Q and packed into 1. 5 mm - ID, 3 mm - OD 
heat-resistant glass column, 5 feet long. 

E. PREPARATION OF STANDARDS 

1. Pesticide standards purchased commercially are prepared to 
contain from 2 x 10"9g to 5 x 10~ug per ßl (microliter) in hexane in a 
volumetric flask. 

2. Herbicide standards are prepared from their methyl esters to 
contain from 2 x 10"9g to 5 x lO'^g per ßl (microliter) in hexane or 

I benzene in a volumetric flask. 
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F.      PROCEDURE 

1.      Sample Collection of Chlorinated Pesticide 

a. The water sample is collected, using a precleaned quart 
rnrvaon jar with a Teflon lined cover.    The jar is submerged directly 
into water source to collect sample.    One-half inch air space is left 
on top in the container. 

b. The soil sample is collected in a precleaned quart mason 
jar.    The soil surface layer is shoveled away, and the core is taken 
with coring topi.   Coring equipment must be cleaned with acetone 
before use to prevent contamination of sample. 

c. Vegetation Samples:   The top portion and root section 
should be separated and packaged in individual paper sacks,  not plastic 
bags, 

d. Fish samples vail be shipped frozen in individual paper 
sacks. 

E,   Sample Collectior for Herbicides:   Identical to that for chlori- 
nated pesticides. 

3. Cleaning of Glassware 

a. All glassware,  except volumetric glassware,  is heated to 
300° C for eight hours to eliminate organic contamination. 

b. Volumetric glassware is cleaned with sodium dichromate 
in concentrated sulfuric acid cleaning solution. 

4. Operating Parameters of the Gas Chromatograph: 

a. Oven temperature:   175sC. 

b. Electron-capture detector, concentric tube design,  D.C. 
mode,  90 volts:   210oC. 

c. Injection port temperature:   210° C. 

d. Nitrogen (prepuriiied) carrier gas;   40 ml per minute. 

e. Injection volume:    5 j^l (microliter). 
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5.      Sample Preparation and Gaa Chromatographie Analysis: 
Chlorinated Pesticides in Water. 

a. Extract the pesticides with 25 ml hexane in the sampling 
jar using a magnetic stirring bar to agitate the sediment and water in 
the container so it is exposed to the solvent.    Pour the sample into a 
one-liter separatory funnel and separate the hexane layer and water. 
Collect the aqueous layer in the original one-quart bottle.    Pour the 
hexana layer into a 125 ml Erlenmeyer flask. 

b. Repeat the above procedure three times so that the total 
volume of hexane is 75 ml.    Add anhydrous NaaS04  to remove any 
water. 

c. Decant the combined extracts from the sodium sulfate into 
a Kuderna-Oanish concentrating apparatus.    Concentrate to 5 ml at 
100eC on a fluidized sand bath.    If the solution is colored,  concent:.   - 
to 0. 50 ml and proceed with next step. 

d. If the solution is highly colored, use a micro alumina 
cleanup column or a Florisil ^ cleanup column.    Alumina column is 
prepared by adding 5 percent HaO to alumina.    Then elute the 0.5 ml 
concentrate through the cleanup column with hexane into a 5 ml volu- 
metric flask. 

n 
W 

¥   approximately 1/2" anhydrous sodium sulfate 

> approximately 1 1/2" 5% H^O/Alumina or (florisil) 

► approximately 1/2" anhydrous sodium sulfate 
 packed with glass wool. 

Li 
made from disposable pipet. 
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e. Take 5  ^1 (microliter) aliquot of the sample with a 
10 microliter syringe and inject into the gas Chromatograph.    The 
injections are made on both 5 percent DC 200 and 2 percent SE 30 plus 
2.4 percent QF-2 columns to facilitate identification of the pesticides. 
The operating conditions for both columns are the same.    The glass- 
lined injection ports are held at 210° and the columns are heated at 
175°.    The prepurified nitrogen carrier gas dried by molecular sieve 
(Linde Type 13X) is regulated at 40 ml per minute. 

f. The electron-affinity potential of each pesticide may be 
different so that standardization curves must be determined and 
retained for quantitative analysis.   Quantitative pesticide standards 
are injected on the same day to aid in identification to provide correc- 
tion factor for day-to-day changes in the gas-Chromatographie response. 

6.     Herbicide in Water 

a. Acidify (pH 2. 0) the one-liter water sample with concen- 
trated sulfnric acid. 

b. Pour the sample into a two-liter separatory funnel.    Add 
150 ml diethyl ether to the sample bottle,  rinsing the sides,  and pour 
the solvent into the separatory runnel.    Shake the mixture vigorously 
for one minute.    Repeat three times.    Since ether is highly soluble in 
water,  the sample must be saturated with ether before extraction. 

c. Pour the ether extract into a 1 joir^t 250 ml Erlenmeyer 
flask containing 2 ml of 37 percent aqueous potassium hydroxide.    Add 
15 ml H30 and insert a one-ball Snyder column.    Evaporate the ether 
on a steam bath; reflux for approximately 90 minutes. 

d. Transfer the concentrate to a 60 ml separatory funnel. 
Extract the basic solution three times with 20 ml ether and discard 
the ether layer.   Acidify the aqueous layer with 2 ml of cold 4:1 
aqueous sulfuric acid to pH 2 and extract the herbicides with 20 ml 
ether three times.    Transfer the ether layer to a 125 ml Erlenmeyer 
flask containing about 0. 5 gram acid washed anhydrous Na9 S04 .   Allow 
the extract to remain in contact with the Na^Qj in an explosion proof 
refrigerator for two hours. 

e. Transfer the ether solution into a Kuderna-Danish 
evaporator-concentrator apparatus and add 0.5 ml benzene.    Concen- 
trate the extract to about 0.5 ml,   using a fluidized sand bath at TO1-C. 
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f. When the concentrated extract is cool, add 0. 5 ml of 
14 pei cent BFs-methanol reagent. Heat the contents at 50oC for 
30 minutes in a sand bath. 

g. Cool and add 4. 5 ml of 5 percent aqueous NaaSO^ solution 
to the reaction mixture,   shake for one minute, allow to stand for 
approximately three minutes for phase separation. 

h.    The benzene layer is pipetted from the receiver and passed 
through a micro cleanup column of florisil with more benzene to a 
volume of 5 ml. 

i.   Gas Chromatograph the methyl ester of chlorinated 
phenoxyacid through the same gas Chromatographie columns as chlo- 
rinated pesticides. 

j.   Compare with known quantities of prepared herbicide stan- 
dards. 

7. Pesticides in Soil:   Composites of soil samples (100 grams) 
should be extracted with l.exane-acetone procedure or with acetonitrile 
and partitioned into hexane.    The aliquot of hexr.ne used is 1 ml to 
1 gram of soil; concentrate to 5 mis; us« 5 ^1 for gas-Chromatograph. 
If cleanup is required, use the same procedure as water samples. 

8. Pesticides in Vegetation:   Composites of vegetation; 100 grams 
are extracted with acetonitrile and partitioned into hexane.    The aliquot 
of acetonitrile used is 1 ml acetonitrile to 1 gram vegetation.   To 
clean up,  use the same procedure as water samples. 

9. Pesticides in Fish:   Macerate the whole fish and take a 25 to 
100 gram sample.    To it add 5 percent to 10 percent isopropyl alcohol 
in hexane (1 ml solvent to 1 gram fish).   In a Waring blendor, mix at 
low speed for three minutes and decant the solvent three consecutive 
times.    Wash the isopropyl alcohol out of the hexane with distilled 
water in a separatory funnel.    Dry the hexane over anhydrous Nag SO*. 
Partition the pesticides from the hexane into 25 ml acetonitrile in a 
separatory funnel.   Discard the hexane layer.   Add 100 ml water to the 
acetonitrile and 25 ml hexane.    Acidify the water portion,  and the 
pesticide will partition into the hexane layer; repeat three times; then 
wash the hexane layer with 25 ml of water to remove any remaining 
acetonitrile.    Proceed with a column chromatography cleanup.    Either 
Florisil       or alumina column B to be used depends en individual sam- 
ple. 
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G.     ACCURACY AND COMMENTS 

1.     Minimum Measurable Concentration of Pesticide: 

Aldrin 5ppt Heptachlor 5 ppt 

DDD 5 ppt Hep tac hier 
epoxide 5 ppt 

DDE 5ppt Iiindane 5 ppt 

DDT 10 ppt 2, 4-D 100 ppt 

Dieldrin 5 ppt 2,  4, 5-T 5 ppt 

End r in 5 ppt Silvex 5 ppt 

2.     Discussion of the above minimum measurable concentration 
of pesticide. 

a.   Using the procedure, accurate analysis of most water 
samples can be routinely accomplished.   Amounts less than the above 
detectable limits can be detected by analyzing a larger sample volume 
or reducing the volume of extract to less than 5 ml.   Not all extract», 
however, can be reduced to such a low volume without an accompanying 
buildup of excessive interferences.   No other instrument except those 
mentioned above will accomplish the results.   Other instruments are 
ten times less sensitive and require excessive cleanup. 

b.    Ultramicro analytical techniques must be used to determine 
nanogram concentrations of pesticides found in the environment.   For 
analytical results to be meaningful, glassware should be properly 
washed and heat treated at 300oC.   Extensive cleanup is required 
because interfering impurities are greater than pesticide found. 
Recovery of pesticides from the environment averages from 95 percent 
to 100 percent. 
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APPENDIX   V 

CALCULATION OF THEORETICAL BOD REMOVAL 
EFFICIENCY BY NRC FORMULA 
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1.     NRC Formula: 

E = 100 
1 + 0.0085 (fF) 

1/: 

WTiert: E =   % BOD removal for filter process (filter rtcirculation, 
final sedimentation) 

W = BOD loading to filter lbs/day 

V =   Filter volume (acre •   feet) 

F =   Recirculation factor 

TP   . 1 + R 

(1 + 0. 1R)3 

R =  Recirculation ration 

R Q1 - Q 

Q 

Q =  Influent sewage flow 

Q^   Total filter flow including recirculation 

2. Assumptions: 

a. Q = 1. 15 MGD 

b. Q1 =1.15 + 0. 096 = 1. 25 MGD 

c. Primary Clarifier BOD Removal Efficiency = 30% 

d. Influent BOD =146 mg/1 

3. Calculation: 

a. V =^rx (filter radius squared) x (filter depth) x    1 Acre 
43,560 Ft^ 

= (3. 14) (27. 52) (3. 16) (   1 Acre ) = 0. 172 Acre • Ft 
43,560 

b. W = 146 mg/1 x 8.34 x 1.15 x (0.70) = 980 lbs/day.   Total loading per 
filter therefore = 980/2 = 490 lbs/day 

c. R =     l'Zb ' kJS     = 0. 087 
1.15 
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d.      F=    -      1 1 0.087       =1,07 
( 1 + 0. 00d7)s 

e.      E = 100 
1 + 0.0085 (       490 \ i/: 

VO. 172)x (1.07)/ 

70% 
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APPENDIX   VI 

ENVIRONMENTAL PROTECTION AGENCY GUIDELINES 
ON EFFLUENT QUALITY OBTAINABLE THROUGH 
THE APPLICATION OF SECONDARY TREATMENT 
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ENVIRONMENTAL PROTECTION AGENCY REGULATIONS 
ON SECONDARY TREATMENT INFORMATION 

(40 CFR 133; 38 PR 22298, August 17, 1973) 

50 PwpoM. 
U Autbortty. 
H BaOoafeiT tiMtamt 
3t BptM eonthtoftlcM 
M BuBpUag and tMt proeMhtfM. 

taomnt Bma. SM()<1). 101(b)(1)(B), 
mi, Water PoUutiaa Ooairal Aet AOMIUI- 

MM   Paip«M. 

ils part pro? Id« Inf attnatian aa UM 
l at «aunt quAlttgr atUOiutbl* 

taa appUcfttloa of aeeondAry 

3.101    Auihotitr. 
u iniotmtUoa conUlnwl In this 
; U provided pumMBt to aecttoaa 
d) (1) and S01(b) (1) (B) of tbo Fed- 

WBter JPoUaUan Control Act 
tldSMnta of 1972, PL 93-400  (tht 

13.102    Setottiary trtatmmit. 
h» foUowing pangzmiAB doaerlbo the 
Uaum level of eStnat quality attaln- 
i by aeeoadUT treatment In terms of 
paraaeten blophemlcal ozycen de- 
sd, minpended eoUds, fecal eaUform 
:erta and pH. All requirements for 
i parameter iball be achieved except 
rovided for In 1133.103. 
i) BiocAemieol ozwe» demand iflve- 
). (1) The arlthmaUc mean of the 
les for effluent samples colleetad In a 
od of 30 consecutive days shall not 
H>d 30 mlUlgmns per liter. 
M The arithmetic mean of the val- 
ivt effluent samples collected In a 

od of seven consecutive days shall 
ssceed 45 mlUignuna per liter. 

v, The arithmetic mean of tbo ira!- 
for effluent «amplas collected In a 

iod of SO conaeeuttv« days shall not 
ad IS percent of the arithmetic mean 
'-he values for Influent samploa col- 
ed ut approximately the sama tlmoa 

during the same period (8ft percent re- 
moval). 

(b) Suipmdsd solids. (1) The arithr 
metic mean of the valuea for effluent 
samples collected In a period of 30 eon- 
eeeoUva days shall not exceed 30 mllll- 
grams per liter. 

(3) The arithmstic mean of the val- 
ues for effluent samples coUeetad in a 
period of eeven cooseeuthr» days shall 
not satcend 46 mlUigrams per Utar. 

(3) Tb» arithmstic mean of tha val- 
uea far affluent samplee colleetad In a 
parted of 30 oaossettttve days shaU not 
weooO 10 peraent of the orithmette mean 
of tha valnss for Influent samplaa col- 
leetad at apptmlmatoly tha sama Umea 
during tha sama period (SO pareant re- 
moral). 

(c) facal coH/om bacteria. (1) Hie 
gaomstrte mean of tha vslua for effluent 
sampfaM eoUeetsd In a period a( 30 con- 
aecottva days shall not exeoed 200 per 
100 mlimitara. 

(2) The geometric mean of the valuea 
for effluent samples collected in a period 
of seven consecutive days shall not ex- 
ceed 400 per 100 mllllUten. 

<d) pH. The effluent values for pH shall 
remain within the limits of 6.0 to 9.0. 

8 13S.I0S    Special concUUratMiM. 

;a) Combined sewers. Secondary 
treatment may not be capable of meet- 
ing the percentage removal requirements 
of paragraph» (a)(3) and (b)(3) of 
1133.102 during wet weather in treat- 
ment works which receive flows from 
combined sewers (sewers which are de- 
signed to transport both storm water 
and sanitary sewsge). For such tre»t- 
ment works, the decision must be made 
on a cosa by-cssa basis as to whether 
any attainable pereentaga removal level 

can be defined, and if so, what i oat level 
should be. 

(b) Industrial mutes. For cert :1c la- 
dustrial categories, the discturgd ui nar- 
Igable waters of biochemical oxygen de- 
mand and suspended solids permitted 
under sections 301(b)(1)(A) (1) or 300 of 
the Act may be less stringent than the 
values given in paragraphs (a) (1) and 
(b) (1) of 1133.101 In caaas whan wastes 
would be introduced from such an Indus- - 
trial category Into a publicly owned 
treatment works, the values for Uoohaml- 
cal oxygen demand and suspended solids 
in paragraphs (a)(1) and (b)(1) of 
1183.102 may be adjusted upwards pro- 
vided that: (1) the permitted discharge 
of such pollutants, attributobla to tha 
industrial category, would not be grsatar 
than that which would be ponnlUod 
under sections 301(b)(1) (a)(1) or 308 
of tha Act if such industrial oatagory 
were to discharge directly Into the navi- 
gable waters, and (2) the flow or loading 
of such pollutants Introduced by the In- 
dustrial category exceeds 10 percent of 
the design flow or loading of the publicly 
owned treatment works. When such an 
adjustment Is made, the valuea for bio- 
chemical oxygen demand or suspended 
solids in paragraphs (a) (2) and (b) (2) 
of f 133.102 should be adjusted propor- 
tionally. 
§ 133.104   Sampling and teat | 

(a) Sampling and test procedures for 
poUutonts listed in i 133.103 shall be in 
accordance with guidelines promulgated 
by the Administrator pursuant to sec- 
tions 304(g) and 402 of tha Act 

(b) Chemical oxygen demand (COO) 
or total organic carbon (TOC) may be 
substituted for biochemical oxygon de- 
mand (BOD) when a long-term BOO: 
COD or BODiTOC correlation baa been 
demonstrated. 

Copyright TO 1973 by Tha Bureau of National Affair?, Inc. 
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APPENDIX   VII 

RECOMMENDED ™™W FACILITY LABORATOR, 
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14.6    UrCOMMENDEU GENERAL LABORATORY SUPPLIES 

Supplies needed in addition to apparatus  listed for tests.    Source: 
WPCF Publication No,   18, Simplified Ldboratonj Procedures for Waste- 
water Examination, 

Quantity Description 

12 Pinch clamps, medium 
200 Corks,  assorted 

1 Cork borer set, sizes 1 through 6 

1 Cork borer sharpener 
2 lb Glass tubing,  8 mm 

4 Thermometers,  -20° to 100oC 

40 ft Rubber tubing,  1/4-in. ID, 3/32-in. wall    * 
2 lb Rubber stoppers, assorted (sizes (Twirough 12) 

1 Tripod,   concentric ring, 6 in. OD -^i 

1 Latest edition. Standard Mthods for the Examination of 
Water & Waetewater 

2 Funnels,  SO mm 
2 Funnels,   100 mm 

2 pair Balance watch glasses, 3 in, 
4 Beakers,  Pyrex,  1000 ml 
4 Beakers,   Pyrex, 600 ml 

6 
4 
4 

4 
2 
2 

2 
2 
2 

Beakers, Pyrex, 400 ml 
Beakers, Pyrex, 250 ml 
Beakers, Pyrex, 100 ml 

Beakers, Pyrex, 50 ml 
Bunsen burners 
Brushes, medium 

Brush, B 
Brush, A 
Brush, Flask 

2 Aprons, plastic, 42 in. length 
3 Wire gauzes, 4 x 4 in. 
3 Triangles,  2-1/2 in. per side 

1 tube Stopcock  lubricant 
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SUPPLhIVENTAL EQUIP.'CNT FOR THE  BOD TEST 

Quantity        Description 

12 
12 

2 
2 
2 

2 

2 

2 

24 
2 
1 

2 
2 
3 

1 
9 lb 

Flask, Erlenmeyer, 500 ml 
Flask,  Erlenmeyer, 250 ml 
Pipettes, volumetric, 25 ml 
Pipettes, voxumetric, 10 ml 
Pipettes, volumetric, 5 ml 

Flasks, volumetric, graduated to contain and 
deliver 1000 ml 

Flasks, volumetric, graduated to contain and 
deliver 500 ml 

Flasks, volumetric, graduated to contain and 
deliver 100 ml 

6 Bottles.  32 oz 
6 Bottles,  16 oz 
6 Bottles,  g oz 

Buret clamp, double 

Bottles,  dropping, 30 ml 
Spatulas,  75-ram blade 
Bottles,  storage, 2-1/2 gal 

Buret support, medium 
Sulfuric acid, CP 

5 lb Sodium hydroxide pellets, CP 

12 Bulb,  rubber, pipette, 2 ml 
24 Holder, rubber, stopper 

4 Flask, volumetric, w/o stopper,  100 ml 

2 lb Potassium iodide, CP ,»•.', 
1 lb Starch, soluble potato *  V 
1 lb Sodium thiosulfate, CP 

5 lb Manganous sulfate, CP ; *> 
100 g Sodium azide, CP '•" 

1 lb Magnesiun sulfate 

1/4 lb Ferric chloride 
1 lb Potassium phosphate, mono-basic    V 
1 lb Potassium phosphate, dibasic | 

14-216 
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Quantity    Description 

1 lb 
1/4 lb 
1 oz 

1 lb 
10 g 

1 

1 
1 lb 

Sodium phosphate, dibasic heptahydrate 
Ammonium chloride 
Potassium bi-iodate, primary standard 

Potassium dichromate 
Sodium diethyldithio carbamate 
Incubator, BOO 

Refrigerator 
Calcium chloride, 20 mesh 

Quantity 

1 
1 

6 lb 
25 g 

SUPPLEMENTAL EQUIPMENT FOR TOE CHLORINE RESIDUAL TEST 

Description «   ;..# 

Comparator, water analysis 
Disc for comparator, chlorine    ^-T* 

Hydrochloride acid, CP 
irthotolidine dihydrochloride 

SUPPLENENTAL EQUIPMENT FOR SOLIDS ANALYSES 

Quantity   Description 

1 
1 
1 

12 
2 
2 

2 
2 
4 

4 
2 

1 
1 

12 

Brush, camel hair, 1-in. wide 
Balance with cover 
Weights, balance set, 50 g 

Crucibles, Gooch, No. 4 
Holders, crucible 
Cylinder, graduated, 1000 ml 

Cylinder, graduated, 500 ml 
Cylinder, graduated, 250 ml 
Cylinder, graduated, 100 ml 

Cylinder, graduated, 50 ml 
Cylinder, graduated, 25 ml 
Cylinder, graduated, 10 ml 

Desiccator, 250 mm 
Desiccator plate 
Dishes, evaporating, size 0 

1.1-217 
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Quaiuity    Üescription 

3 
2 
6 

2 
1 
2 

1 
8 ft 

2 

1 
1 

2 boxes 

1 
1 
2 

6 
2 boxes 
1 bottle 

1 lb 
1 

12 

1 
1 

24 

2 
6 

$  lb 

Mask, filtering, 500 ml 
Pipettes, 25 ml 
Pipettes, 10 ml 

Pipettes, 5 nl 
Hot plate. 660 w 
Tongs, crucible 

Tongs, furnace, 18 in. 
Tubing, rubber, (heavy) 1/4-in. ID 
Filter yumps 

Clock, interval timer, 2 hr 
Furnace, muffle 
Paper, filter, glass fiber, 2.4 cm 

Water baths, four-hole 
Balance, platform, triple beam 
Bottles, washing, polyethylene, 500 ml 

Pencils, wax, red 
Filter paper,   12.S cm, Whatman No. 41 
Ink, marking, black 

Rod, glass, 6 mm 
File, triangular, 4 in. 
Bulb, rubber, pipet, 2 oz 

Balance desiccator 
Oven, drying 
2.4 cm glass fiber filter 

Büchner funnel, size 2A 
Tube "T", connecting, 1/4-in. 
Or ie rite ■••' 

1 
12 
24 
48 

SUPPLEMENTAL EQUIPMENT FOR C0LIF0RM GROUP 
BACTERIA ANALYSES $ 

Quantity Description 

Sterilizer or autoclave 
3 mm wire transfer loop 
Pipets, measuring,  10 ml \-i 
Pipets, measuring,  1 ml, or quantity of disposable 

sterile pipets ' 

14-218 
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